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P H I L I P  L E W I S  
MULTI-MEDIACENTERS are being activated at an 
accelerating rate. There is little disagreement as to their need and 
value in providing services and resources that go beyond the printed 
page. The big problem, however, is in defining what such a center 
really is, what it should encompass, and how it relates to other library 
functions. At one end of the spectrum the multi-media center may be 
viewed as a collection of audiovisual materials and associated equip- 
ment localized in an area designed to facilitate their use by individuals 
or groups desiring to view films, listen to records and tapes, or study 
filmstrips and mediated instructional packages. At the other extreme 
is the total concept of the library as a learning resources center which 
accommodates all materials and equipment that contribute to learning, 
local production facilities for the preparation of software in any for- 
mat, modern self-study stations and electronic networks to service a 
building, a campus, a community, or all of these. In addition, the 
library resource center would become part of an electronic network 
for the exchange of information of all kinds from depositories through- 
out the country and on a worldwide basis in the near future. 
Some centers are located in a single large area, others have a major 
location encompassing materials and equipment of a more general 
nature with subcenters dispersed in other buildings to serve specialized 
needs. The diversity of approaches does not need in any way to 
detract from the effectiveness of the facility. Rather, the flexibility 
inherent in the formulation of a center permits it to better serve the 
target population. 
Audiovisual as a descriptive term for the field of media utilization 
becomes less accurate and inclusive with each passing year. Techno- 
logical developments over the last decade, and particularly during the 
last three years, have made the big leap ahead. New theories of 
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learning, experience with systems of instruction, the rapid appearance 
of solid-state, miniaturized and self-powered devices, coupled with 
new modes and networks for communications, make obsolete or at 
least obsolescent many of the media approaches currently in use. 
It would be less than wise to suggest that libraries immediately 
convert to the use of the major technological developments. Such 
implementation requires parallel effort in defining goals and purposes, 
in redeploying and retraining staff, in learning to employ different 
methods for storing and retrieving information, and in expanding 
service in areas never before covered, The process is a continuing one 
and requires that a total plan be developed in advance to eliminate 
the possibility of a patchwork approach which will neither satisfy 
needs now nor in the future. 
Fortunately, technological facilities can be installed on a modular 
plan. It is not necessary to make huge capital investments at the outset 
accompanied by the fear that new developments will very quickly 
dilute the value of the acquisitions. It is possible and desirable to plan 
for a total communications and learning network now-to provide 
ducts, conduits and tray systems-which can be wired, supplemented 
or modified to keep pace with developments for the foreseeable future. 
There can be no valid reason to delay action since even a small start 
will pay off in meaningful dividends in service and learning. 
LIBRARY TRENDS 
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Contigui ty  theory holds that the student learns 
what he has the opportunity to do. Whatever he observes becomes a 
stimulus to be associated with any response that occurs shortly there- 
after. When the stimulus reappears, the student tends to repeat the 
response which he associated previously with the stimulus. The re- 
sponses are not necessarily restricted to observable behaviors or to 
those usually controlled by the learner. 
This theory has as its roots the classical conditioning experiments of 
Pavlov. In classical conditioning, learning is the shifting of old re-
sponses to new stimuli. It occurs in situations in which stimuli which 
produce the desired response are paired with other stimuli which do 
not. As a consequence, the new stimulus becomes associated with the 
old response. J. B. Watson’s approach and concern in the use of con- 
ditioning was instrumental in the development of the area referred to 
as ‘behaviorism.” 
Guthrie became concerned with practice as a way to knit specific 
stimulus-response ( S-R ) bonds together to form larger behavior units 
called acts. Current theoretical formulations of contiguity theory do 
not find the transfer concept very workable and tend to define reten- 
tion problems as the result of learning new responses to stimuli similar 
in nature to previously acquired useful S-R bonds. The newly learned 
bonds thus interfere with the old bonds. 
Some of the “micro” concerns of contiguity theory are reflected in 
programmed learning materials and single concept learning materials. 
In contiguity theory the control of the stimulus is the prime concern, 
but in reinforcement theory the concern is more with response genera- 
tion and the control of consequences following the occurrence of the 
response. 
Franz J. Frederick is Assistant Professor of Education in the Media Sciences 
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APRIL, 1971 C 401I 
F R A N Z  J ,  F R E D E R I C K  
Generally speaking, when responses are followed by some form of 
satisfaction, the future occurrence of the response becomes more 
probable. Thorndike’s law of effect thus holds that any stimulus- 
response connection will be strengthened if its formation and occur- 
rence are satisfying. Punishment as a form of reinforcement is judged 
to be very unpredictable and not of much use. 
Among the various proponents of reinforcement theory, Miller too 
was concerned with reinforcing responses. He  proposed four constructs 
called drive, cue, response, and reward. In Miller’s approach, drives 
were seen to impel the student to act. The cues then functioned as 
stimuli which acted to limit how the student acted in response to a 
drive. A response matched to a drive usually resulted in drive reduc- 
tion, and drive reduction then was seen to function as a reward or 
form of reinforcer. 
Skinner’s descriptive behaviorism relates to controlling responses 
that occur with no direct stimulation; that is to say, responses which 
are emitted rather than elicited. The resulting behavior is referred to 
as operant behavior because it seems to operate in or on the environ- 
ment. Skinner’s work on operant conditioning led to the development 
of linear programmed instruction techniques. One of the major out- 
growths of this work is the concern that students should not be allowed 
to passively encounter learning materials. Indeed it was proposed that 
the student should actively construct his responses. 
Retention and resistance to forgetting or extinction are seen to de- 
pend on factors such as the number and pattern of reinforcements dur-
ing learning and the motivation of the student. Transfer is regarded 
to occur when the student finds the new stimuli similar to previously 
encountered stimulus-response combinations which had been rein- 
forced. 
Some programmed instruction materials are heavily dependent 
upon reinforcement theory as are some multi-media kits, self-instruc- 
tional packages, and computer-assisted instruction. 
In  cognitive theory, learning is seen as a function of changes in per- 
ception and knowledge. Learning also iiivolves understanding and 
insight. 
Gestaltists believe that we react to our inner perceptions as they are 
organized into patterns called gestalts. Learning then becomes the 
process of forming new gestalts or producing new patterns for the 
total situation. A quick change occurring in the gestalt is called an in-
sight. The law of similarity indicates that similar words or ideas are 
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easier to associate and recall than dissimilar words or ideas. The law 
of proximity suggests that patterns or gestalts are more evident when 
the elements of the gestalt are close together. For gestaltists the law of 
closure is like the principle of reinforcement; that is to say, the solu- 
tion of a problem creates a pattern or gestalt. 
The current knowledge of the student becomes foundational to 
further learning. He seeks to “fit in” new information within his over- 
all cognitive structure, The concerns of cognitive theory lend strong 
support for a media center designed to provide a variety of experiences 
and knowledge forms in a program of teaching and learning through- 
out the school. 
In modeling behavior theory students exposed to behavior models 
tend to generalize the models to new settings in which the models are 
absent. The closer the model resembles “reality,” the more probable 
that the student will imitate the behavior. Various educational games 
and simulations have as their foundations the incorporation of ele- 
ments of modeling theory. 
Gagn6 proposes a unified theory, a hierarchical model of eight types 
of learning-signal learning, stimulus-response learning, chaining, 
verbal association, multiple discrimination, concept learning, principle 
learning, and problem solving.1 Problem solving is the highest level in 
the hierarchy. Each of the higher levels in the hierarchy requires the 
previous lower level as a prerequisite. Gagnk places a strong emphasis 
on structure of knowledge within his analysis of types of learning. 
Some curricular reforms and experiments rely heavily upon the 
unified theory of learning approach while some new learning package 
schemes such as Unipac from IJD/E/A are fundamentally designed 
around a careful specification of the parameters of learning and the 
success of learning for students using the learning packages. 
IMPLICATIONS FOR THE MEDIA CENTER 
From stimulus-response and contiguity theory one can extract the 
following principles and recommendations: 
The learner should be active rather than passive. Activity may be 
defined in different ways, i.e., if the student does not have access to 
material other than that presented in the classroom, he may never 
have the opportunity to actively explore an area of concern for rele- 
vant information. This kind of activity seems to argue well for the 
basic necessity of a well developed media center and program. 
Frequency of repetition is necessay t o  provide overlearning in 
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order to  guarantee retention of the information. This principle could 
be interpreted to support the necessity to provide vaned groups of re- 
sources at each level of knowledge within each area of knowledge. If 
the student has the opportunity to explore several authors’ concerns 
about a given area, and assuming the student examines each critically, 
he will probably retain the information more effectively. 
Reinforcement is desirable for correct responses. Generally when 
seeking the acquisition of materials which purport to guarantee a 
specific level of learning, reinforcement techniques should be readily 
observable in the materials. 
I t  is desirable to  be able to  generalize t o  a wide range of stimuli 
when necessary. The media center collection should contain a variety 
of materials in each subject area in order to permit the student to 
explore ideas which would permit him to generalize his knowledge. 
I t  is desirable t o  be able t o  discriminate between stimuli. A wide 
variety of materials for each subject area would allow the student an 
opportunity to develop discrimination skill both at the “micro” level 
within an area and at the “macro” level between areas. 
Novelty in behavior is enhanced through imitation of models. A 
wide selection of biography and autobiography and anecdotal ma- 
terial which shows how people have made effective use of knowledge 
in exploring their worlds would provide the models for students to 
imitate. 
Some of the principles from cognitive theory relate effectively to the 
rationale for the media center: 
T h e  perceptual features of a problem encountered b y  the student 
are important conditions of learning. A variety of media centered 
around a central problem and featuring different perceptual features 
of the problem will allow students to grasp more easily small patterns 
for inclusion in their overall cognitive pattern or gestalt. 
Organization of knowledge from simplified wholes to  more complex 
wholes ZS desirable. The materials in a media center should range from 
the simple to complex for each subject area in the collection. Moreover, 
all the materials in the collection should be evaluated in terms of such 
a continuum and should be capable of referencing by level on the 
continuum. 
Learning with understanding is more permanent and more trans- 
ferable than rote learning. While a broad range of materials in a media 
center does not necessarily guarantee that the student will use them 
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to gain additional understanding, it certainly does afford the oppor- 
tunity to gain increased understanding of an area or problem. 
Divergent thinking leading to inventive solutions to problems is de-
sirable. While there are different interpretations of divergency rela- 
tive to the student and his experential background, it would seem that 
at the very least the student should have the chance to locate and 
evaluate solutions which are “divergent” in the sense that he was not 
previously aware of the solutions, Examination of such divergent so- 
lutions may eventually encourage the student to develop and explore 
insightful solutions of his own. A media center with a variety of ma- 
terials in a relatively large number of areas seems to be a prerequisite 
for such activity unless one is relying totally on some form of innate 
ability. 
Motivation and personality theory can also lend a few principles 
in support of the rationale of the media center: 
Students’ abilities vary, hence some provision should be made to ac-
commodate the various types of learners. Such a principle argues very 
strongly for a wide variety of materials specifically designed to be ef- 
fective with students of varying ability. In a sense a media center must 
be all things to all learners. 
Learning is culturally relative. The range of materials must also be 
varied so that they can be culturally relevant to each learner. This 
means that the materials in the center should reflect the cultural values 
and language of each cultural subgroup being served by the media 
center. 
Organization of motives and values determines and afects the stu-
dent performance on short-range goals. The collection of materials in 
general should contain special materials designed to help students 
examine and reformulate their own motives and values systematically. 
Such materials should also be designed to require active commitment 
from the student with regard to his motives and values. 
Forming desirable attitudes and values are important goals of multi-
media resources and centers. 
An attitude, according to Klausmeier, is “a learned, emotionally 
toned predisposition to react in a consistent way, favorable or unfavor- 
able, toward a person, object, or idea.” An attitude has meaning for 
the individual but is basically inferred from the individual’s behavior 
rather than directly measured. 
Using Klausmeier’s continuum, we find the individual progresses 
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from tastes to attitudes to the establishment of values. By way of ex- 
ample, tastes would generally be concerned with specscs such as a 
particular composition; attitudes would refer to acceptance or non- 
acceptance of categories of compositions; and values would be the 
guiding principles which establish the general tone of life for a person. 
The lack of concern or attention to the generation of values generally 
leads to conflict between subcultures in a nation. Attitudes and values 
can be learned rather than caught. They are usually learned by ex-
periencing a series of experiences which are more or less emotional in 
nature and which contain some information. Another approach to 
learning involves forming attitudes and values by the acquisition of a 
mass of information with only a modicum of emotion involved. There 
is also the situation of learning values by hearing a highly respected 
source refer to them and stipulate their worth. 
It seems that the media center could and should be an impressive 
resource tool in providing information and surrogate experiences for 
use by the student in forming his tastes, attitudes, and values. 
A POSSIBLE MEDIA CENTER OF THE FUTURE 
In addition to the basic requirements set forth in the new Standards 
for School Media Programs, the following ideas might well be found 
in a media center of the future: 
1. .All materials will be shelved together on an integrated stacks 
basis. 
2. There will be a considerable usage of materials of the Unipac 
variety in individual carrels and classrooms. 
3. A heavier usage of carefully devised instructional materials which 
are basically programmed in nature will become evident. This would 
include programmed instruction, mini-courses, and audio-tutorial pro- 
grams. 
4. Various multi-media kits would be available and would be de- 
signed to: 
a )  allow the student to learn from at least one communication 
channel as a natural outgrowth of the concern for individual dif- 
ferences, and 
b) provide opportunity for stimulus discrimination by using 
various stimulus forms to elicit appropriate response set. 
5. More single-concept materials which allow the prescription of a 
group of materials to remedy deficiencies or the exploration of specifk 
areas in depth will appear. 
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6. Existing materials will be examined in depth in order to specify 
excerpts which would be useful as single-concept materials to be used 
in concert with those mentioned above. 
7. New materials will appear in the form of kits or packages in 
which the student will be required to respond continuously and 
actively and to receive immediate reinforcement. 
8. Students will be able to query a general information base from 
a remote on-line terminal in the media center. The terminal would 
provide basically a color, three-dimensional television screen (cathode 
ray tube), a typewriter type keyboard, a light pen for those who cannot 
or do not wish to use a keyboard or those who wish to enter graphic 
information, and a robot terminal attachment for office typewriter for 
hard copy when desired. 
The information base would contain a listing of all materials in the 
center collection by concept inclusion, level of difficulty, and content 
field relational information. The teacher or student could request a 
review or printout showing which materials are available on a single- 
concept, or group-of-concepts basis. The student could even specify 
the inclusion of some concepts and the exclusion of others. 
With information on the capability of a student (based on predictive 
instruments and his past performance record), the information system 
could be designed to print out a recommended pattern of concepts by 
specified levels of difficulty. The result would be a very personalized 
prescriptive instructional sequence for the student. 
9. The computer query system could also be designed to help the 
student learn to combat his own personal problems of referencing in- 
formation in the center’s collections. It could hold a record of the 
student’s idealized cognitive structure and help him with the problem 
of seeking information to explain the discrepant events which do not 
seem to fit his cognitive structure, 
10. A random access whole document retrieval system could help 
the student encounter only those particular concepts and portions of 
information which he needs. Such a system should provide for student 
response and immediate reinforcement of his correct responses. The 
random access system could be connected by an interface device to a 
time-shared, computer-assisted instruction system (CAI). When an 
instructional segment required the use of a motion picture segment 
or an audio tape segment, the CAI system would automatically dial 
or request the particular information to be played for viewing at the 
instructional carrel. 
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11. The use of serial random access audio and video tape recorders 
with a small “memory” attachment could allow the student to come to 
the media center to “model” some specific behaviors or attitudes. 
These devices would permit the student to view some simulation situa- 
tions containing branching alternatives. He  would then record his re-
sponse and be presented with a sequel which derives from his re- 
sponse. The memory device would remember all of the locations num- 
bers in sequence, By pressing the button for consecutive replay, the 
student could then see the entire modeling played back continuously. 
12. Many students in a media center are essentially browsers who 
manifest, in reinforcement theory terms, operant behavior. Informa- 
tion concerning this behavior and frequency and quantity of browsing 
choices could be stored on a computer and used as the basis, in 
combination with their past academic history, for building a reinforce- 
ment schedule for successful information acquisition. 
Some of the ways in which the media center can be pivotal in 
value acquisition are as follows: 
1. I t  should provide extensive media forms which are placed in the 
rhetoric of the various subcultures. These materials should be in the 
form of open-ended highly realistic experiences. They should be 
framed around single values or attitudes. 
2. There should be available accurate information and resources 
of the historical development of various subcultures with particular 
concern for explicating the underlying values and the function of 
those values in guiding people in action. 
3. There should be books, motion pictures, slide-tape sets and audio 
recordings of biographic information about key leaders and their re- 
spective value orientations. The approach here would be to provide for 
the student as realistic an identification as is possible with the historical 
protagonist. 
4. And then, of course, there should be available art forms pro- 
duced by people who are representative of particular subcultures and 
who are trying to explicate values in art forms. 
5. ’There should also be a sort of keyword index for the above ma- 
terials based upon the various tastes, attitudes and values which a stu- 
dent might wish to encounter. The whole focus here is to help the 
student more effectively control and develop his own values and at- 
titude formation. 
Undoubtedly there will be many other innovations available in the 
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well designed media center of the future, but these seem particularly 
appropriate from the standpoint of learning theory contributions. To 
understand one’s being is but the first step in worthwhile living. It is, 
however, the most crucial. Life without meaning is mere existence, not 
living. The great power of the effective media center is that it can pro- 
vide the opportunity for the student to arrest thought for examination 
and analysis. 
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AN O R G A N I Z E D  P R O G R A M  of school media services 
exists to serve the students, the teachers, and the educational goals of 
the school. Any description of emerging multi-media services and 
their evolutionary development is directly related to the trends and 
problems of education in general. These media services have evolved 
over a period of many years beginning with the development of schools 
and learning materials in the thirteen original states. Many agencies, 
including schools, libraries, boards of education, state departments of 
education, the professional associations (the American Library Associa- 
tion and the National Education Association and its constituent depart- 
ments), as well as private foundations and interested citizens have 
been involved in the development of these services. 
Historically the first public support for learning resources was given 
for public school libraries by New York and Massachusetts and dated 
in the early 1800s. These school district libraries were little used; their 
meager collections were more suitable for adults than school students, 
and staff and funds were small or nonexistent. For the most part early 
school libraries were closely associated with public library service to 
schools as well as with the development of a literature separate from 
that of textbooks. 
The first comprehensive study of library service in the United States 
deplored the fact that young people below the age of fourteen were 
not served.l In the years that followed public libraries developed 
children’s rooms and services2 In reports of the early history of the 
American Library Association and the National Education Association 
many studies were made of cooperation for library services to youth, 
although resources for teaching and learning planned especially for 
Carolyn I. Whitenack is Professor of Education and Chairman of the Media 
Sciences Curriculum, Purdue University, Lafayette, Indiana. 
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students were scarce. Recommended lists of books, the debate over 
classroom collections versus central collections, and traveling collec- 
tions from public or county libraries were the major efforts of the late 
18OOs.8 
About 4,000 secondary school libraries were established by the turn 
of the century. The Certain reports, as well as the publications of the 
Secondary and Elementary School Principals, were important be- 
ginnings of standards for accreditation of schools in the early 1900s. 
These reports gave a rationale for teacher-librarians and materials 
for school libraries and were the forerunners of standards developed 
by the five regional school-accrediting associations. Typical of these 
concerns was the 1915 publication issued jointly by the National 
Education Association Committee on Library Organization and Equip- 
ment and the North Central Association of Colleges and Secondary 
Schools, which detailed the services and equipment which should be 
available in junior and senior high schools. 
The American Council on Education has also been influential in 
the development of standards. Its division, the National Study of 
Secondary School Evaluation, an organization in which all five regional 
accrediting associations are represented, has issued an Evaluative 
Criteria every ten years since 1940. Instruments for qualitative evalua- 
tion of the instructional program including media services are provided 
in definitive schedules of criteria. Originally the services were sepa- 
rated-one for library and one for audiovisual. However, the 1960 
edition, section F, was “Instructional Materials Services-Library and 
Audio-Visual,” and the 1969 edition, section 6, was “Educational 
Media Services-Library and Audio-Visual.” 
Several private educational foundations, including the Carnegie 
Corporation, the General Education Board, the Rosenwald Fund and 
the Rockefeller Fund contributed to school library development and 
media services in the 1920s and 1930s. By 1927 forty-five of the forty- 
eight states had laws governing the establishment of school libraries. 
In 1945 the American Library Association issued its first national 
standards for school libraries-School Libraries for Today and To-
morrow.~This landmark served as a guide for objectives and as a 
program for the next fifteen years. Early in the 195Os, library and 
audiovisual specialists began to develop and establish a “unity of 
materials” philosophy and often this service came from the instruc- 
tional materials center. New standards were issued again in 1960 by 
the American Library Association through its newly established divi- 
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sion, the American Association of School Librarians. This publication- 
Standards for School Library Program-provided goals for staff, 
users, materials, budget, facilities, and equipmenta6 
Early audiovisual units in schools began with museum services. 
Noteworthy were the school services from Philadelphia, St. Louis, 
and Cleveland museums. Large cities were also the leaders in estab- 
lishing and organizing audiovisual education-St. Louis, Chicago, 
Newark, Detroit, New York, Los Angeles, Pittsburgh, and Philadel- 
phia. The successful uses of training aids by the armed services in 
World Wars I and I1 gave added impetus to the movement. Audio- 
visual instruction in the 1950s and early 1960s was organized around 
16 mm. films, filmstrips, tapes and recordings. The newer media for 
individualization of instruction-programmed materials, dial access, 
8 mm. and super 8 mm., instructional television as well as miniaturiza- 
tion of equipment have been recent additions. 
The professional association, Department of Audiovisual Instruc- 
tion ( DAVI) of the National Education Association (now the Associ- 
ation for Educational Communications and Technology), for the past 
fifty years has carried the leadership role in the continued growth and 
utilization of audiovisual communications. 
A benchmark study-the National Education Association’s Tech- 
nological Development Project directed by James Finn-was unique 
in its thoughtful assessment of growth in audiovisual education since 
193OS7The yearly surveys by Thomas Hope for the Society of Motion 
Picture and Television Engineers report production and sales of 
16 mm. projectors and non-theatrical films in the Journal of the society. 
Eleanor Godfrey in her study, The State of Audiovisual Technology: 
1961-1966, found that the teacher was the key to selection and utiliza- 
tion of audiovisual media.8 Sherman and Faris developed guidelines 
for a basic school program-personnel, materials, and equipment- 
which became the accepted Standards adopted by DAVI and the As- 
sociation of Chief State School Audiovisual Officers in 1965. 
Demonstration projects have been very successful in improving 
media services as well as serving as models for other schools. One of 
the most successful national demonstration projects in media utiliza- 
tion was the Knapp School Libraries Project funded by the Knapp 
Foundation and directed by the American Association of School Li-
brarians.10 The purpose of the project was to bring the library program 
in the eight project schools up to the 1960 Standards in services, staff 
utilization, resources, and facilities, A unique part of the project was 
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the visitation program which allowed teams of leaders from school 
communities to observe the exemplary programs and return to improve 
their own media services. 
A second promising new venture funded by the Knapp Foundation 
is the School Library Manpower Project. The first phase completed a 
task analysis of the jobs performed in media centers.ll The second 
phase is the identification of competencies for the professionals who 
serve in school media centers and the restructuring of professional 
media education for these professional tasks. In addition to library 
science and audiovisual communications, the new discipline-media 
sciences-will draw on psychology, sociology, administration, curricu- 
lum, business management, communications theory, computer science, 
educational research, and other fields. 
Federal legislation has had a significant impact upon evolving media 
services. The units of the National Defense Education Act of 1958 
made provision for strengthening instruction including much audio- 
visual equipment in “critical” subjects such as science and mathematics. 
Eventually it was enlarged to cover most areas of the curriculum. 
Under Title I of the Elementary and Secondary Education Act 
(ESEA) of 1965, staff and remodeling of facilities have improved 
services to educationally deprived children. Title I1 of the ESEA has 
certainly improved the quality and quantity of media collections.12 
Many states established elementary school library media programs. 
Title I11 made grants for supplementary centers and services and 
many projects had strong media components. 
School libraries and audiovisual departments in schools greatly in- 
creased after World War 11, although more than one-half of the 
elementary schools were without centralized services in the early 
196Os.ls 
Until the twentieth century the body of information and literature 
available was small, and the quality of resources for teaching and 
learning was poor. Research and scientific endeavors began to play 
a central role in improving the learning resources available to schools. 
Changes in instruction and the importance of the development of 
“library and audiovisual materials,” rather than only text materials, 
were transitional stages in developing multi-media services. Many 
professional journals and books on curriculum change reflect the dawn- 
ing of the “child centered” school with the development of each in- 
dividual as a whole human being striving to become all that he can 
become.l4 
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Many new curriculum studies planned by leaders in the academic 
disciplines emphasize the growing importance of independent study 
and the individualization of instruction.l6 Some of the more visionary 
curriculum leaders have urged team teaching,la the nongraded 
the middle school,ls and flexible scheduling l9as new ways of 
organizing the school day, 
Any history of the emerging school media program in the United 
States will identify the decade of the 1970s as a time of action. It is no 
longer a matter of conjecture that most quality schools have learning 
centers of all media for the instructional, inspirational and intellectual 
pursuits of students and teachers in today's modem educational pro- 
gram. One of the most significant developments in education at the 
turn of the decade was the preparation and issuance of new nationaI 
standards for media resources, Standards for School Media Program?o 
by the two professional associations directly associated with media- 
the American Association of School Librarians and the then Depart- 
ment of Audiovisual Instruction-in cooperation with an advisory 
board consisting of representatives from twenty-eight professional and 
civic associations. 
This program of action has mean the adoption of new terminology 
and revised patterns of service that illustrate the vital, enthusiastic 
quality program required in teaching and learning for today's students 
and teachers. Since media and media programs exist to serve the con- 
stituents and goals of the school, terminology and patterns of admin- 
istration may differ among schools. There are school libraries, instruc- 
tional materials centers, learning resources centers, instructional media 
centers, library media centers, and audiovisual centers. Again the 
terms as defined in the Standards are cited for clarity: 
Media-Printed and audiovisual forms of communication and their 
accompanying technology. 
Media program-All the instructional and other services furnished 
to students and teachers by a media center and its staff. 
Media center-A learning center in a school where a full range of 
print and audiovisual media, necessary equipment, and serv- 
ices from media specialists are accessible to students and 
teachers. 
Media staff-The personnel who carry on the activities of a media 
center and its program. 
Media specialist-An individual who has broad professional prep- 
aration in educational media. If he is responsible for instruc- 
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tional decisions, he meets requirements for teaching. Within 
this field there may be several types of specialization, such 
as ( a )  level of instruction, ( b )  areas of curriculum, ( c )  type 
media, and ( d )  type of service. In addition, other media 
specialists, who are not responsible for instructional decisions, 
are members of the professional media staff and need not 
have teacher certification, e.g., certain types of personnel in 
television and other media preparation areas. 
Media technician-A media staff member who has training below 
the media specialist level, but who has special competencies 
in one or more of the following fields: graphics production 
and display, information and materials processing, photo- 
graphic production, and equipment operation and simple 
maintenance. 
Media aide-A media staff member with clerical or secretarial 
competencies. 
System media center-A center at the school system level to pro-
vide supporting and supplemented services to school media 
centers in individual schools of the system. 
Unified media program-A program in which instructional and 
other services related to both print and audiovisual media 
are administered in a single unified program under one 
director. 
Teaching station-Any part of the school (usually but not always a 
classroom) where formal instruction takes place. Media 
centers are not included within this definition, although it is 
recognized that instruction is part of the media program.” 
The school media program is a program of services throughout the 
school to students and teachers from a specialized staff when and 
wherever the need for learning resources occurs, These services 
emanate in a center and range from assistance in independent study 
to serving as a member of team teaching; from direct teaching for a 
group of students in a subject discipline to dial access and computer- 
assisted instruction in very sophisticated learning areas such as in Oak 
Park-River Forest 22 or Nova High School. 
The key to such a program is adequate professional media staff 
( some generalists and some specialists) with support from technicians, 
aides and clerks. Personnel specialization should include reference, 
research, subject disciplines, and guidance in utilization, graphics 
preparation, message design or instructional technology, television, 
audiovisual communications, as well as learning theory and manage- 
ment. 
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Therefore, a good media service program serves the objectives of 
the total educational program of the school by: 
1. Providing media professionals with sdlicient supportive staff to 
consult, organize, and manage media resources, services, and facilities 
in media centers, in subcenters, in classrooms or wherever learning 
takes place. 
2. Locating, gathering, organizing, coordinating, promoting, and 
distributing a rich variety of quality learning resources for use by 
teachers and students as individuals and in groups to improve learn- 
ing, and by including involvement of teachers and students in the 
selection process. 
3. Making available facilities, services, and equipment necessary 
for the selection, organization, management, and use of printed and 
audiovisual resources, including availability at all hours of the school 
day, before and after school, and extended hours. 
4. Offering leadership and by counseling and guiding teachers and 
students in motivation, utilization, and experimentation in terms of 
the best media or combination of media for the particular learning 
situation. 
5. Supplying a quality media environment with efficient work 
spaces for students, faculty, and media staff for reading, listening, and 
viewing activities. 
6.  Providing reference resources and specialized reference staff in 
reference areas to meet the informational needs of the faculty and 
staff. 
7. Furnishing facilities for and assistance in the production of self- 
created instructional materials, displays, and demonstrations to meet 
the special needs of students and teachers. 
8. Exploring the uses of modern technology, including exploratory 
use of computers, in attacking the control and synthesis of knowledge 
to encourage more learning in less time. 
9. Encouraging supervisory and other supplemental services from 
districts or larger units, including investigating the desirability and 
cost of central services required in processing the varied learning 
media for all the schools of a cooperating area. 
10. Offering information on new educational and curricular de- 
velopments and participating in networks of knowledge for the benefit 
of students and teachers. 
Such a program must have staff; collections of materials, equipment, 
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and devices; facilities and funds, Each part is dependent upon the 
other. Basic to the program is the support of school board members, 
school administrators, curriculum specialists, classroom teachers, and 
community leaders. The concern for quality education must be shared 
by all citizensS2s 
The course of the school media program from a few books which a 
teacher owned to the computer-based multi-staff ed, multi-media center 
represents the efforts of many dedicated professionals. That this goal 
will be accomplished remains with school administrators who have 
vision; dedicated library, audiovisual and media specialists; creative 
teachers and active learners supported by boards of education and 
community, state and national leaders. 
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Creating A Multi-Media Library: 
A Case Study 
J A M E S  F. H O L L Y  
and 
D A V I D  J .  C A R N A H A N  
To ATTEMPT A N  EVALUATIVE STATEMENT on 
the creation of a multi-media library for an institution welcoming its 
first students in September 1971 and when the second floor slab is just 
being poured on a four-storied structure (only a portion of which will 
house the library initially) may seem presumptuous, if not downright 
absurd. However, because we believe we are deliberately bringing 
into being an integration of media and print services more often 
talked about than attempted, we are convinced that the slight risk of 
being labeled either presumptuous or absurd is irrelevant. 
The Evergreen State College is the first four-year public institution 
created in the state of Washington in this century. How did it come 
into being? A new four-year college was originally proposed by the 
presidents of the existing public institutions of higher education in 
1964. Expressed and well-considered citizen concerns and the work of 
legislative committees and consultants preceded enabling action by 
the 1967 legislature. Early follow-up efforts included site studies which 
resulted in the purchase of a lovely 990-acre wooded campus on the 
Cooper Point Peninsula northwest of Olympia, the state capital. 
A quotation from an unpublished college document carries the flavor 
and urgency of the college’s mandate: 
Perhaps most important was the mandate to the college by execu- 
tive and Legislature for an innovative approach. Governor Evans 
declared the need for a “flexible and sophisticated educational 
instrument’’ as opposed to the “vast and immobile establishment”; 
and expressed the need to “unshackle our educational thinking from 
James F. Holly is Dean of Library Services, and David J. Carnahan is Coordinator 
of Media Services, The Evergreen State College, Olympia, Washington. 
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traditional patterns.” Senator Gordon Sandison, chairman of the 
Advisory Council, remarked: “It was not the intent of the Legisla- 
ture that this would be just another four year college; . . . [the
college would be] a unique opportunity to meet the needs of the 
students of today and the future because the planning would not 
be bound by any rigid structure of tradition as are the existing 
colleges nor by any overall central authority as is the case in many
states.” 
The college board of trustees and a small business and planning 
staff carried development work along until the appointment of a 
president, Charles J. McCann, in August 1968. Prior to his assuming 
the office on November 1of that year major progress had been made 
in site acquisition, and initial steps were taken in preparation of a 
campus master plan and formulation of a statement of institutional 
purposes and goals. 
A summary of the original planning and design thinking regarding 
the library program and facility appeared in Special Report VI, pre- 
pared by Arthur D. Little, Inc., for the trustees of the college.2 The 
Little report introduction used the following statement as the setting 
for its work: 
The Evergreen State College is planning its educational program 
and facilities during a time: 
when human values are being seriously discussed and reexamined 
by a society which is becoming increasingly existential, scientsc 
and secular, with the outcome of this dialogue and the ultimate 
effect it will have on the role of higher education in the future 
uncertain; 
of dialogue, pluralism and accelerated change; 
when students are challenging and questioning the relevance of 
traditional higher education in the modern world; 
of specialization and a resulting continuous creation and expanding 
accumulation of information; 
which offers unlimited conceptual stimulation and the production 
of hundreds of existing and feasible technological possibilities for 
solving a multiplicity of educational problems; 
in which, however, the availability of the human and economic 
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resources necessary to implement what is technologically possible 
in workable programs are scarce; 
and in which the taxpayer, as the primary supporter of higher edu- 
cation, is experiencing increasing a i d  multiple demands on his tax 
dollars? 
This report, coordinated with the planning work of the Durham, 
Anderson, Freed Company, an architectural firm in Seattle, outlines 
the development pattern for the first building of the college. It is a 
large building of more than 330,000 square feet, with a full basement, 
three full floors and a fourth level penthouse providing space for 
large and small groups, food services, and outside quarry-tiled terraces. 
Initial use of this first building is multifunctional; about one-fourth 
of the assignable space is reserved for the multi-media library. Other 
functional space assignments are for classrooms, offices, lounges, and 
administrative facilities. By phases these other functions will shift to 
buildings yet to be designed and constructed until eventually this first 
building will be used only for library services to a projected enroll- 
ment of about 12,000 students in the 1980s. 
Although the college plans to open with a limited enrollment of 
about 800 students in full-time equivalents (FTE), the appearance 
of a small four-year public college engaging its students in the arts 
and sciences is illusory. Projected enrollments for the next few years 
are explosive! 3 
1971-72 800 FTE 
19 7 2-73 1,700 FTE 
1973-74 2,700 FTE 
1974-75 3,800 FTE 
1975-76 5,000 FTE 
1976-77 6,300 FTE 
The president filtered recommendations of Arthur D. Little, Inc., 
the architects and others, along with his own ideas, through an ad- 
visory committee which met several times in the early months of 
1969. From their deliberations several characteristics of the emerging 
college were developed. In part because of student participation, but 
largely because of common recognition of general weaknesses in higher 
education, these characteristics tended to free the student from many 
of the more sterile conditions he generally faces, while at the same 
time placing more of the responsibility for shaping his educational 
program on him. 
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In the working papers prepared during this period by the president 
and others are many statements of convictions on the necessity for 
change in the undergraduate curriculum.4 From these, we culled 
those elements and beliefs, some of which are perhaps peculiar to 
Evergreen, which in varying degrees should have an impact on 
multi-media library services. 
1) Evergreen should deemphasize specialization, graduate school 
preparation, and direct vocational education. 
2)  There is a place in our society for honed and disciplined gen- 
eralists capable of integrated thought and action. 
3) An undergraduate education should prepare a student to live 
with awareness of the continuing, lifelong nature of learning processes. 
4) Evergreen should avoid the depersonalization common in higher 
education; students, as responsible adults, should expect to work 
closely, as colleagues, with their teachers; students and faculty should 
jointly engage in learning experiences. 
5 )  The arbitrary nature of letter grades was questioned; for grades 
a pass-no pass condition is substituted, for which a record of accom- 
plishments but no record of failures will be maintained. Narrative 
evaluations and student portfolios are suggested as an alternative to 
conventional records and transcripts, 
6) Both departments and courses compartmentalize and restrict the 
integration of learning. Students and faculty should instead be jointly 
engaged in the exploration of major problem areas of common interest 
in which the expertise of the teacher enhances the learning experiences 
of the student. As one way to avoid chaos and maintain direction, the 
academic program is grouped under three deans operating in the 
natural sciences, the social sciences, and the arts and humanities. 
(This, of course, leaves open the possibility of a rather easy shift 
toward a conventional grouping of departments and disciplines, if 
institutional objectives change.) 
7) The only requirement for the baccalaureate degree then should 
be the completion of thirty-six units of responsible academic work. 
8) Much of the academic effort of students will be governed by 
agreements, mutually negotiated and revised by students and teachers. 
9 )  From the preceding it follows that student motivation will be a 
critical element in the success or failure of the college, that the college 
is more concerned with the progress of a student from where he is to 
where he wants to be than with prescribed courses to be run, and that 
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the emphasis is more on learning than on teaching and conventional 
research patterns. 
From these early explorations stimulated by the president’s memo- 
randa to the members of the planning committee, by a major presi- 
dential statement at Lake Arrowhead, California in August 1969,5and 
by many informal discussions and conferences, the following state- 
ment of goals for Evergreen emerged in February 1970. 
This college has collected scholars and experts who, insofar as 
they inquire in their fields of interest, will by their presence here 
together form a living link between our present society and the 
past, a source of power with which to help us all meet the future. 
Students will work as colleagues with faculty and others, and 
together these people will t ry (that word is emphasized because 
it involves all of the college’s people in continual change) to create 
a place whose graduates can as adults be undogmatic citizens and 
uncomplacently coddent individuals in a changing world. 
We assume that toward this end the most valuable service Ever- 
green can offer is to initiate a process of continuing learning by
preparing a student with the methods of learning and experimenta- 
tion, by encouraging independence in pursuit of inquiries that 
interest and motivate him, and by providing him with counsel and 
resources to test this knowledge and ability. Put negatively, we do 
not intend to stamp a “product” with a brand of a particular 
academic elite nor of a narrowly conceived vocation.6 
Special assistance in developing guidelines for the library portion of 
the building came from Richard B. Lewis, then head of audiovisual 
services at San Jose State College, and Gordon P. Martin, librarian of 
Sacramento State College. Both men, in their respective fields, made 
provision in their recommendations for the most flexible responses to 
the demands of anticipated curricular innovations without imposing 
unnecessary lock-ins; they worked comfortably and effectively in a 
situation that had, according to Lewis, “galloping variables in both 
programming and staffing.” Probably their most important contribu- 
tions came in calling for early recognition of the requirement to pro- 
vide a capability for local production, distribution, and utilization of 
media (nonprint) materials. We continue to attach first priority to 
this aspect of library services, recognizing the tremendous potential of 
such services, and knowing also that it is the most vulnerable aspect 
of our program. We received strong reinforcement of this priority from 
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off-campus consultants at a learning strategies conference sponsored 
by the library group in April 1970. 
Within the general codguration of a building designed before our 
involvement with Evergreen and against the pressures of a telescoped 
time schedule, Evergreen has tried to maintain as many options as 
possible for the future. We now are ready, with input from the recently 
formed academic planning group, to pursue the most suitable options 
or even to develop new options which are realistically exploitable in 
these early years, We also believe that we have not barred the develop- 
ment of future applications, either dimly perceived or unrecognized 
at this time. We have stressed the capability of distribution and access 
within buildings, between buildings, and on and off campus. 
As specified in the architectural drawings, print facilities and media 
production facilities are stacked vertically, thus potentially limiting 
expansion basically to horizontal movement. The authors accepted this 
limitation, at the same time regretting that these services could not 
be side-by-side with the possibility of vertical as well as horizontal 
expansion. 
Much of the early planning emphasized physical plant development 
because of construction lead time requirements. One major difficulty 
derives from not having had specifications of educational objectives 
drawn up initially in considerable detail which allows for conflicting 
notions and interpretations of the details of college educational objec- 
tives. Trying to develop the specscs of media production capabilities 
under such circumstances becomes doubly difEcult. 
The record of waste, frustration, and duplication of effort involved 
in attempting new approaches in the application of new media tech- 
niques in existing institutions requires no documentation. Such efforts 
are often tied in with a particular temporary funding pattern (such 
as a grant), consume great quantities of the energies and emotional 
drive of one or a few dedicated individuals, and usually spring up in 
an academic department or in a supporting area, neither of which 
encourages broadening and reinforcing successful applications else- 
where. 
Alternatively many scattered and uncoordinated media efforts may 
receive limited support from hidden sums tucked away in departmental 
operating budgets for equipment and supplies, and staffed by over- 
burdened faculty or part-time student assistants. 
Hopefully, in a new institution with well developed centralized 
facilities, with an academic planning contingent at work for a full 
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year before the arrival of students, and with administrative support, 
there is an opportunity to develop general acceptance of the new op- 
tions suggested and for college-wide utilization as these opportunities 
encourage new and vigorous reinforcement of learning processes. 
We are aware of the traditionally low expectations of both faculty 
and students regarding conventional print and multi-media services. 
Rather than accepting the usual adjunctive and supporting roles 
normally assigned, we are seeking participatory roles in planning and 
are building in hands-on experiences for students and teachers to make 
them comfortable with the increasing options available for getting at 
the guts of learning processes actually open to undergraduates. It 
follows then that we believe that a good multi-media library is as 
much a function of the quality of the staff assembled as it is of the 
collections and production facilities assembled. 
Since becoming affiliated with Evergreen, a new college having no 
built-in st& rigidity or resistance to new challenges and change, 
Holly has been pushing for a somewhat different approach to the 
organization of library services. How well this will succeed is further 
complicated by the fact that heavily developed media services will 
be merged with conventional print library services and that there is 
continuing uncertainty regarding the academic status of professionals 
in the multi-media library. 
Conventionally, most academic libraries are organized in a linear 
fashion with two major branches, one for reader services and the 
other for technical processes. Professionals are scattered through both 
branches, rewarded primarily for supervisory responsibility, and often 
bogged down in routines because of backlogs, workloads, and person- 
nel shortages. The library user suffers the most. 
Holly proposes to consolidate all routine operations, however they 
are related to print and media areas, in a single linear group under 
one position which demands a person competent in managerial skills. 
This person will be responsible for applying every technical resource 
available to insure efficient operational services in acquisitions, pro- 
cessing, production, circulation, distribution, etc., with a minimum of 
frictions and with an efficient integration of related systems so that 
all the resources of the library are available for full exploitation in 
many personalized ways. This line element of the library staff would 
largely be filled by paraprofessionals, technical and clerical personnel 
whose work would be under the general supervision of the person with 
managerial skills mentioned above (see figure 1). 
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ADMINISTRATIONii-l 

EXPLORATION/ SYSTEMS 
EXPLOITATION COORDINATION 
USER 

SERVICES 

I 
ACQUISITIONS/ REFERENCl CIRCULATION/ PHOTOGRAPHIC ELECTRONICPROCESSING DISTRIBUTION 
Figure 1. The Evergreen State College Library Organization 
The exploitation potentials of such a library are to be realized 
through another group made up of the bulk of the professionals in 
the library (whether they are bibliographically expert librarians, refer- 
ence and media specialists, or information scientists) and perhaps 
others including classroom faculty and students. These people, rather 
than being burdened by supervisory responsibilities and routine opera- 
tions, would be working in task force contexts on problems related to 
the learning processes, fully engaged as effective learners and teachers 
in the exploration and exploitation of resources marshalled through 
the library. Already on the job are a coordinator of media services 
and a coordinator of library systems-the third leg of the milking 
stool, the managerial type, is still needed. 
Provision of a capital allocation of $1,240,000 for an opening day 
collection is another indication of priority in multi-media library 
development. Determination of characteristics for the opening day 
collection has been the authors’ responsibility and we have sought the 
advice of colleagues in various fields on and off campus. 
Table 1below indicates our proposed schedule for expending this 
allocation quarter by quarter prior to opening. Beginning July 1,1971 
further collection development will depend on operational budget 
resources. 
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After nine months, we find ourselves somewhat ahead of schedule on 
book purchases and journal subscriptions, about even on microform 
purchases, and lagging on the purchase of records, films, tapes, etc. 
This circumstance is deliberate, Much of the print material, whether 
in paper or microform, is standard and basic academic material with 
relatively low unit costs, Now with the planning faculty involved, 
we are beginning to develop speci6c media requirements related to 
curricular and cultural emphases of the college. 
Because of limited current operational funds, we have used some 
of the capital allocation for personnel and services directly related to 
selection and processing of the opening day collection. In addition to 
the capital allocation providing for an opening day collection, there 
are also reasonably secure allocations for furnishing and equipping 
both the production areas and the user areas as well as administrative 
and processing areas of the multi-media library. These latter funds 
are part of a larger equipment and furnishing allocation for the entire 
building and are negotiable upward, but more likely downward. 
Much of our effort in this first year has been expended in operating 
budget development. Both in reallocating the limited operational funds 
available in the second year of the current biennium and in working 
out our budget proposal for the coming biennium of 1971-73,we have 
chosen to emphasize function over expediency. Thus our organiza- 
tional patterns derive from the functions to be performed in the facili- 
ties planned, not on the financial support anticipated through second 
guessing. We have also anticipated the reduction or elimination of 
functions and services to be executed at staged reduced levels of 
funding for the new college. One of the criteria used in selecting the 
academic planning staff was previous experience with new educational 
technology developments associated with various learning processes. 
Therefore, most of the faculty are comfortable in using various media, 
although several have had the typical experience of often being forced 
to try creative applications under makeshift circumstances. 
Little need be said about conventional print aspects of a multi-media 
library. We plan an opening day collection of 100,000 items, and we 
will have in the first phase a maximum capacity of about 250,000 
volumes and seating for as many as 500 readers. By the time the 
college enrollment reaches 5,000, more space will be needed in the 
building. 
More important, most of the reader seating will be in individual 
carrels or at special-purpose facilities for computer terminals, listening 
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stations, typing stations and microform stations. Initially about eighty 
to ninety carrels will be saturated for a variety of multi-media utiliza- 
tion purposes, many more will permit use of standard viewing and 
listening devices and all carrels will be accessible by electric umbilical 
cords running through distribution trays above the false ceilings. 
Media production facilities are concentrated in about 20,000 square 
feet on the first floor of the library building. The materials produced 
will be available for use, as are conventional print materials, either for 
check out or at reader stations elsewhere in the building. High use 
items may be brought together in a reserve area also on the first floor 
or in user areas on the second and third floors. 
The present area assigned for media production can be expanded 
to include an additional 35,000 square feet as needed. These facilities 
provide a centralized production capability which may be augmented 
by specialized requirements in science and theater areas as these 
facilities are developed. 
There are two television studios in the production area, only one of 
which will be fully equipped initially, Intended primarily for closed 
circuit on-campus origination, they may also be linked with the local 
CATV system in this area as a service to the community. More ambi- 
tious television capabilities may be developed later in a complex to 
be devoted to the performing arts, which will also house an experi- 
mental theater and a large auditorium. Should a need arise for further 
expansion of studio facilities, interior floor to ceiling dimensions will 
permit such a development. 
Television origination will be possible from many locations about 
the college: in class and seminar rooms, residence halls and dining 
areas, and from a large-group instructional building providing five 
areas with seating for 75 to 300 persons. From these various locations 
signals can be sent to the master control facility in the production area 
which also serves as the master switching and distribution center 
for the campus. 
There are two audio production studios separated by a control room. 
This facility has a capability of full mixing for producing quality 
audio tapes and sound tracks for 16 mm. films. Supporting these 
studios is an editing room and a high-speed duplicating room with 
internal storage. 
Student use of these facilities is provided in the photographic areas, 
as in other areas. We are concerned, of course, about control in the 
production area, but we believe that in working with students on a 
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contract basis under which objectives and conditions of participation 
are clearly stated, with the expectations of advice and assistance 
commonly understood, and with a strong colleague relationship in- 
volved, most problems of utilization can be resolved with minimum 
dficulties. As in the television studio areas, this photographic area 
can also be extended and expanded to more than double its present 
size. Mechanical and electrical services are included in the structure 
in anticipation of such expansion. 
As indicated above, many of the planning faculty will bring with 
them substantial backgrounds in still and motion picture production 
so that we anticipate early commitment in this area. We consider 
hands-on experience so important during this planning year that we 
have provided limited facilities in our temporary quarters for both 
photographic and graphics production. 
Permanent space for graphics production includes an area for staff 
artists and production technicians and a small student production 
area. We believe the student production area will mushroom as we 
make materials, equipment, and experienced people available to work 
with students. Carnahan predicts, “I have noted an exciting increase 
among students around the United States in the production of new 
media forms and I fully expect that our students will pick up the 
opportunity and run with it enthusiastically!” 
Whether college officials can be persuaded to at least partially 
subsidize the cost of providing materials for student involvement is 
uncertain. To us, subsidizing errperimentation in the development of 
communication skills is as important as it is in developing scientific 
skills. 
We have high expectations for the master control area and attach 
a high priority to getting it properly equipped because it is the master 
control facility for television production and the major switching 
center for the campus. Through it the various visual and sound linkage 
potentials from film projection to computer terminal access and tele- 
lectures can be achieved on and off campus, This comes at a price 
and it is a unique service with few academic precedents in a total 
campus environment. 
Adjacent to the master control area is a storage area for master files 
of films, tapes and other materials for dissemination to individuals or 
groups via the campus distribution system. Some previewing can be 
done nearby, but most media utilization will occur elsewhere in this 
building or about the college campus. 
Creating A Multi-Media Libray: A Case Study 
Although the ‘language laboratory” persists as a label, we have 
delayed any development of this area pending clarification of the 
status of foreign language programs on campus. We anticipate pri- 
mary use of this space for auto-tutorial purposes. 
Within easy access of the delivery entrance there is adequate space 
allocated for maintenance, repair, engineering, locked storage, and 
equipment dispatch. Also close by is the processing area for both 
print and nonprint materials going into the library collections. Below 
this level in the basement, because of noise factors, are a printing 
facility and a set and model shop. 
In recent years the state of Washington has developed model budget 
analysis programs in higher education covering plant operations and 
maintenance, libraries, and instructional and departmental research. 
Programs are now being developed for general administration, student 
services, and other organized activities related to education. Formulas 
used in these budget analysis programs depend upon quantitative 
experience data, measuring current efforts and circumstances. 
Library programs for the two state universities and four state col- 
leges are budgeted by a formula7 much modified but derived from 
the Clapp-Jordan formula developed in the September 1965 issue of 
College & Research Libraries.8 The formula applies primarily to con- 
ventional print libraries and the staffing required for adjunctive-style 
library operations. Its primary immediate benefit to Evergreen was to 
provide a basis for justifying a substantial opening day collection. On 
the other hand, the formula includes nonprint library functions only 
as a non-comparable element, and there is no recognition in the 
formula itself for support of innovative practices, one-time start-up 
costs and the pre-staffing required by accelerated growth. I t  measures 
the existing circumstances and basically provides a threshold level 
of service not now achieved by any of the academic libraries covered. 
Under such circumstances concern about the adequacy of funding 
under strict formula applications is understandable. 
We derived encouragement for taking a functional or programmatic 
approach which recognizes anticipated exploding enrollments from 
documents obtained from the Ontario Department of University Affairs 
which distinguish between emerging and established educational in- 
stitutions.9 At whatever level we are funded, first priority will be put 
on the early development of media applications. 
One of the distinct advantages in scaling our first phase utilization 
of the library building to an enrollment of 800 to 5,000 students is that 
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we will be making commitments for smaller amounts of equipment 
and furnishings than required for the entire building. Restrictions in 
the amount of money available for initial use may further limit our 
purchases. Thus we are less likely to be over committed on equipment 
which might become obsolete at one time. 
Other major problem areas still being worked on include: develop- 
ing an index, probably in microform, to the library holdings, print and 
nonprint, derived from a machine-manipulated data base; developing 
a scratch-pad type of on-line computer utilization for circulation con- 
trol and in-process status of all items from the time of ordering until 
the bibliographic information is incorporated in the data base and 
published in the catalog or index; and building a staff almost from 
scratch in the few short months from the beginning of the next 
biennium, July 1, 1971, to the arrival of students in September. 
The presence of an existing major library resource in Olympia, the 
Washington State Library, exerts a continuing influence on the de- 
velopment of Evergreen multi-media library services. Under the super- 
vision of the state librarian, Maryan E. Reynolds, there has been a 
sustained planning effort to bring into being a Washington library 
network. Within this network development there is an opportunity for 
Evergreen to function in a prototype or model role by working with 
other institutions in developing a common bibliographic data base 
in machine-readable form; in applying joint exploitation of computer- 
based applications in the development of a catalog in microform, 
circulation control and acquisition procedures; and in the fast trans- 
mission of visual and aural electronic signals. Planning efforts are 
under way in these and in more mundane areas. Collection develop- 
ment is a complementary rather than a duplicative process. Simple 
systems are being developed for the orderly use of a courier service 
among several libraries located along the north-south axis of Interstate 
5 between Bellingham to the north and Portland, Oregon. 
At a college library planning conference early in February 1970, a 
recommendation was advanced to call a conference as early as possible 
on “learning strategies at Evergreen” to provide an exchange of ideas 
among the president, vice presidents, deans and various other persons 
concerned with effective exploitation of information resources. From 
the conference, it was anticipated that lines of action could be further 
developed for both programs and recruiting. To a limited extent this 
proved true. 
With administrative support and funding the conference brought 
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people, including five off -campus consultants, together at the campus 
on April 10 and 11, 1970. Because the conference anticipated the 
arrival of classroom faculty by more than four months there was some 
reluctance to develop firm recommendations for multi-media library 
involvement. One of the most eloquent pleas came from a graduate 
student participant to keep the whole operation on a human, person- 
to-person scale. Everyone left the conference with a more common 
understanding of the areas of disagreement separating advocates of 
instruction from advocates of learning. 
We must therefore guard against the tendency to settle too easily 
or too quickly very basic pedagogical questions by falling back on 
contemporary educational dispositions-the comfortable reassurance 
of the known past experience with all its known limitations. 
We also plan aggressive programs to encourage heavy exploitation 
of library resources by systematic, logical, intuitive, and serendipitous 
methods of utilization and enjoyment. How successful we shall be in 
these areas is much less assured because as yet the professional ele- 
ments of the library are in an administrative support category rather 
than being recognized as faculty colleagues. Reductions in budget 
support will also be a constricting factor. It is possible then that such 
efforts may depend more on the willingness of imaginative individuals 
to commit themselves to the traditional roles of subversion and infiltra- 
tion in exerting influences on educational patterns of the institution 
rather than operating openly with direct institutional encouragement. 
This is not a too early expression of pessimism but is an element 
against which later evaluations should be measured. 
The realities are such that meaningful changes in educational pat- 
terns are difficult to achieve under the most favorable circumstances 
of leadership and financial support. As September 1971 approaches 
there are noticeable withdrawals from the early rhetoric on student 
options and student-centered learning situations. There are also 
stresses developing between an enlarged “academic” group and the 
“spare parts” elements. 
We are also aware that across the nation legislative knives are being 
sharpened to cut away at educational requests, The likelihood of 
favorable consideration for ongoing programs is not bright; whether 
the additional support for emerging institutions in start-up and other 
one-time costs can be routinely expected is certainly hazardous. 
There has been involvement of students as members of the advisory 
planning committee and in other groupings. As yet there has been no 
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willingness to see students involved in decision-making processes. 
There is still a predisposition toward doing things for and t o  students; 
little recognition of the necessity in these times of working with stu-
dents as colleagues, Unless self-selection is strongly encouraged, and 
unless students are highly motivated and demanding of the best we 
can offer, there is the danger that we may wind up being not much 
different from other four-year institutions. 
I t  should be noted too, that when a new institution committed to 
new approaches comes into being, it attracts strong personalities. The 
interaction of these personalities is an important operational factor 
which must be dealt with. 
As yet, ways to evaluate what we are doing as an institution in 
comparison with other institutions have not been developed. Failure 
to do so can be a trap forcing us back into conventional practices. We 
must be able to demonstrate that we are working successfuIly with 
alternative approaches, graduating healthy, self-reliant men and 
women within the common constraints of budgeting and staffing 
patterns. With adequately devised methods of evaluation we are much 
more likely to be self-coddent as an institution and more willing to 
take certain risks as we search for more effective ways of learning. 
We also are more likely to recognize institutional shortcomings rather 
than letting individual students carry the entire burden of failure. 
In spite of some of the difficulties indicated above, the opportunities 
presented in our early involvement in the development of a new 
college continue to be challenging even as the situation changes and 
as new people bring fresh insights or exert a braking influence. We 
have had an impact on the capabilities of the first building and we 
continue to influence planning for other structures in terms of media 
potentials. We are integrating the services and the collections to insure, 
insofar as possible, the full acceptance of films, records, art forms, 
magnetic tapes, magnetic discs, microforms, etc., as generic equiva- 
lents of conventional print forms, jointly and separately capable of 
conveying information about man’s knowledge, wisdom and folly. We 
are escaping the four walls of that institution labeled ‘library” and 
developing an outreach to classrooms, residence halls, laboratories, 
and the community. 
The library of a new college should serve as a catalytic agent on 
the campus and should help to set a “feeling tone” or climate of learn- 
ing on campus which encourages students, staff, faculty, and members 
of the Olympia community to become involved and committed parti- 
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cipants in learning processes-formal and informal, structured and 
uns tructured-sponsored by the college. 
The multi-media library provides access to information resources on 
campus and for distribution and retrieval of such resources whether in 
print, media, or other format. The library provides a primary link 
to off-campus resources of the community, governments, and other 
libraries and information bases. 
The library and its staff must avoid an adversary role by accepting 
full responsibility for participation in learning processes with conven- 
tional faculty in preparation for group learning situations, for super- 
vision of appropriate individual learning situations, and in the produc- 
tion and utilization of learning materials. 
In these times, most undergraduate students are unnecessarily 
handicapped in, if not actually prevented from, acquiring skills which 
are part of a liberating education, Few develop any facility in exploit- 
ing campus library resources, let alone skill in making effective use 
of any information resource. Few know the extent of relevent re-
sources, except in very limited areas, which are potentially available 
for exploitation. Such skill is as necessary as discrimination for the 
evaluation of information however it is presented or as in knowing the 
capabilities and limitations of technological tools such as the com- 
puters. 
Is it really possible in an undergraduate system to expect students 
who are highly motivated, who are willing to engage in learning 
processes as colleagues, and who are confident enough in themselves 
to set objectives and plan lines of inquiry, modifying those routes as 
their objectives change? We think we can expect this type of student 
insofar as there are flexible, competent and dedicated co-learners 
willing to work with them. 
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LIBRARY TRENDS 
The Remote Access Audio/Video 
Information System 
D A V I D  M. C R O S S M A N  
LIBRARIES CENTERS have historically A N D  MEDIA 
been facilities in which recorded information and, more recently, 
equipment needed to display that information, have been centralized 
for the convenience of students and other users of such information. 
During the past decade a subtle but very important shift has taken 
place in the importance of local access to information. In the library 
applications of computer technology-in automation, in systems de- 
velopment and in information retrieval-we have seen a decentraliza- 
tion in the accessibility of information, The Medical Audiovisual 
Center in Atlanta, for example, now provides computer-based remote 
access to an enormous bank of bibliographic data relating to nonprint 
material for the health professions. 
Education, like so many other institutions in our culture, is very 
easily diverted by novelty. Since 1947, the profession has been pre- 
occupied with the possibilities of television. Perhaps the most con- 
spicuous example of this diversion occurred during the late 1940s and 
early 1950s when educational radio was almost totally scrapped in 
favor of television. In spite of the fact that the audio tape recorder 
was developed and introduced into the United States in 1947, its 
importance clearly took a back seat to the video image. On April 14, 
1952 the Federal Communications Commission issued the now famous 
sixth report and order allocating 242 television channels for educational 
use.l This new interest in television caused a dramatic decrease in the 
applications of audio technology and particularly educational radio 
broadcasting. The unfortunate effects of this rush into television tech- 
nology are still being felt. While television facilities, equipment and 
systems are today very sophisticated indeed, developments in audio 
technology, until recently, were comparatively primitive. 
David M. Crossman is Assistant Director of Libraries, University of Pittsburgh. 
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Much to the delight of those few faculty members who still have 
not purchased a television set, the world of audio is staging a renais- 
sance. This situation has developed for two main reasons: 1)the cost 
of television systems has become so great that other alternatives are 
being sought, and 2) it has become increasingly apparent that a high 
percentage of television programming is being used for purposes far 
better suited to simple audio technology. 
For the better part of the twentieth century, learning theorists have 
attempted to identify general learning characteristics to provide edu- 
cation with data upon which to make decisions relating to curriculum, 
the arrangement of the school day, instructional resources and the 
need for specialized physical facilities. 
For many years cognitive theorists have been at odds with the be- 
haviorist school. Certainly areas of agreement between these two 
schools of thought have left the profession with very little theory that 
can generally be inferred about the learning process, This substantial 
disagreement however, has stimulated perhaps the most important 
trend in American education of the past decade. 
We have finally come to the conclusion that it might be wise to 
concentrate on the many differences among learners rather than center 
all of our attention upon their far fewer similarities. As a result of this 
rather dramatic departure from conventional ways of looking at learn- 
ing patterns and related instructional needs, the idea of individualizing 
learning has gathered strength. 
Because of the flexibility such new patterns provide, the individuali- 
zation of instruction has permitted experimentation with an almost 
unlimited number of learning resources. One of the most useful of 
these is the remote access information system. 
Every four or five years a new piece of technology manages to sweep 
through the education community carrying with it excitement, en- 
thusiasm, promise, apprehension, and usually considerable expense. 
Such a piece of technology is the so-called dial access system. The use 
of the term “dial” refers to the usual use of a telephone-type dial as the 
means of access to information stored in the system. During the past 
four years, however, the manufacturers of such systems have intro- 
duced push button equipment similar to the common touch-tons tele- 
phone, rendering the term “dial access” somewhat obsolete. A more 
generic term which embraces all such equipment, both audio and 
video, is “remote access information system.” 
The remote access information system normally is composed of a 
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number of student carrel positions, each of which is equipped with a 
telephone dial or touch-tone pad, volume control and headphones. 
Carrel units designed for audio-active response for foreign language 
purposes are generally equipped with a microphone as well. Video 
systems also include a television screen. From a centrally located 
series of audio and/or video playback machines with associated 
switching equipment, an individual, by consulting a directory at his 
carrel, may request any program available through the dial or push- 
button control. Such systems have the advantage of removing audio 
and video tape from the hands of the user, This not only preserves the 
tape but enormously simplifies user access. Further, the number of 
programs that can be stored in such a system is limited only by the 
size of the system purchased, Generally speaking, equipment of this 
kind handles short programs-from five to fifteen minutes-more 
efficiently than longer programs, Where long programs are necessary, 
portable tape (either audio or video) equipment can be set up without 
tying up the switching potential of the remote system. 
The remote access information system was developed as an out- 
growth of the language laboratory. It was thought that students of 
modern foreign languages would be well served if the many audio 
programs which are needed for language laboratory usage could be 
put into a system from which any program could be available auto- 
matically upon request. Under the direction of F. Rand Morton, the 
first dial access language laboratory was developed at the University 
of Michigan in 1961 by Chester Electronic Laboratories. The initial 
success of this experimental installation has led to a proliferation of 
both audio and video systems during the intervening ten years. In a 
recent publication, Dial Access Information Retrieval Systems; Guide- 
lines Handbook for Educators, done by Gabriel D. Ofiesh at the 
Catholic University of America under a grant from the U.S.Office of 
Education, it is reported that by the spring of 1968, 121 systems had 
been installed nationwide with 56 institutions planning to purchase 
remote access equipmentB2 
Of particular interest to the librarian is an interesting change in 
direction that has been characterized by a broadened use of the 
remote access information system in a wide variety of subject matter 
areas, First conceived as a tool of primary use for the learning of 
modem foreign languages, it grew, predictably, to meet some of the 
needs of music and speech. What might not have been predicted, 
however, has been the extension of systems of this type into practically 
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every subject area. Further, the primary locale of the user carrel has 
shifted from the language laboratory to the library. 
With this change in locus and broadened utility has also come a 
change in rationale. No longer limited to foreign-language pattern 
drills, the remote access information system is now generally viewed 
as a means of providing information to an individual student on any 
subject at any level. It simply provides another medium through 
which audio and video information can be made available. 
One of the rather inappropriate terms that became associated with 
the remote access information system has been that of “random access.“ 
In fact, some systems have become known as “random access systems,” 
suggesting that any program can be made available to any student 
at any time. Most common of these installations is the four-track tape 
playback system. Utilizing four tracks on each tape machine, four 
separate programs can be accommodated on each machine; therefore, 
the purchase of ten machines yields a capacity of foity programs. This 
multi-channel utilization of each machine quadruples the program 
capacity of any system, but at the same time it reduces the random 
accessibility of each program. Obviously, any program in use requires 
the movement of a tape upon which are located three other programs. 
Unless a user is satisfied by entering a program at some point distant 
from the beginning, each of the three remaining programs is tied 
up until the first user has relinquished his program, which auto- 
matically rewinds the tape to the beginning of all four programs. At 
that point a second student may select a second program. In short, 
only 25 percent of any system of this type can be used simultaneously. 
The problems of accessibility, of which the multi-track problem is 
only one example, have led to at least three different programming 
arrangements: serial access, parallel access, and scheduled access. 
Serial access is essentially an audio or video reference collection. A 
series of programs, generally under five minutes in length, are recorded 
on a single reel of tape and are indexed for electronic access, one 
program at a time. The use of one program of course renders all other 
programs on that tape inaccessible, in much the same way that a 
reader consulting an article in an encyclopedia renders inaccessible 
other articles in the same volume, 
Parallel access partially alleviates the difficulties encountered in 
the multi-track arrangement described above. By anticipating the 
need for certain programs, multiple copies of individual programs 
can be placed on different playback machines. In this way more than 
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one student can be accommodated simultaneously. Where program 
needs can be anticipated and where high-speed dubbing equipment is 
available, this method of providing multiple copies of the same pro- 
gram is quite practical. 
Scheduled access provides yet a third possibility. Where extremely 
heavy use of individual programs is anticipated, timing devices can 
be installed which automatically play programs on a preannounced 
schedule; that is, a program for which heavy use is anticipated can be 
preset to be played repeatedly on any time schedule. In this manner 
students come to their carrels just prior to the transmission time and 
dial the timed program. 
At Ithaca College in Ithaca, New York, a basic dial language labora- 
tory has matured into the kind of configuration described above. 
Audio lines were run between the language laboratory, located in a 
classroom building, and the new library where, in a series of carrels, 
telephone dials were installed permitting access by any student in the 
library to any program available in the system. A further refinement 
of this idea at Ithaca has included the installation of microphone lines 
to a number of classrooms adjacent to the language laboratory area. 
By a telephone request to the control room, any instructor may record 
his lecture or presentation, or perhaps record the presentation of a 
guest lecturer. The recording, made in the control room, is then placed 
into the dial system for access at a later time by any student in the 
library who, for any reason, was unable to be present in the classroom. 
This mode of use has the obvious advantage of providing for students 
who are unable to attend class or for the professor who must be away 
from the campus. Further, the storage of presentations of this type 
permits repeated listening for added clarification and understanding. 
In 1965, Oklahoma Christian College set perhaps the most ambi- 
tious goal involving remote access information systems. Convinced 
that students study ineffectively in their rooms, Stafford North, dean 
of instruction at Oklahoma Christian, undertook to provide each stu- 
dent with a separate carrel on the second and third floors of the new 
library, Each carrel contains a telephone dial which provides access 
to as many as 136 separate programs. The college now has constructed 
over 1,OOO carrels and has placed terminals at numerous points 
throughout the campus, including several large group classrooms. 
Each student carrel in the library, in addition to the dial console, is 
equipped with a lockable compartment for personal property, a book- 
shelf, a typing “L,” and a large work surface. Power outlets were built 
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into each carrel so that projection equipment or supplementary light- 
ing btures can be used. 
North feels that a remote access system can provide immediacy, 
pointing out that audio and video materials can be generated and 
made available far faster than print materials, He suggests further 
that an important quality of such systems is the ease and efficiency 
of presentation which they provide, There is no time wasted in setting 
up equipment, and terminal or dial tinits can be placed in locations to 
meet the needs of users. Unlike most reference systems, remote access 
terminals can be made available without providing staff, although 
some institutions report vandalism of terminal units in nonsupervised 
areas. 
Another elaborate audio system has been installed on the campus of 
Ohio State University. The Ohio State system to a greater extent than 
perhaps any other has decentralized its terminals, providing access to 
the system in a number of different places throughout the campus. 
Special emphasis on the Ohio State technique should be made here 
since one of the main advantages of any electronic distribution system 
lies in its potential for decentralization. 
The Ohio State facility was begun in 1960 as a result of experimenta- 
tion in the romance language and speech departments. Paul Pimsleur, 
director of Ohio State University’s Listening Center, reports that 
their first installation included 150 student listening stations from 
which students had access to eleven program sources. During the 
center’s first year of operation, Pimsleur indicated that most users were 
students whose curiosity had been piqued by new equipment. Profes- 
sors seemed unaware of the potential of the system and very few 
courses in the college of arts and sciences were structured in such a 
way as to be able to profit from the center, During the 1961-62 aca- 
demic year, a shift in emphasis took place in the center. While up 
to that time it had been considered a well-equipped language labora- 
tory, it gradually assumed the dimensions of an audio resource facility 
of an interdisciplinary nature. By 1962-63 the use of the facility had 
increased ten times. 
Since 1960, the Ohio State Listening Center has increased its pro- 
gram breadth to involve 22 departments and 125 different courses. 
There are over 400 student booths in 37 different locations, both on 
and off campus. The equipment is available 95 hours per week. While 
Pimsleur indicates that most audio equipment has performed well, he 
advises that dial video equipment recently acquired has proved less 
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than dependable. This caution has been expressed elsewhere in this 
paper. 
Other more elaborate systems, some including remote access to 
extensive video programming, have been installed in libraries at Oral 
Roberts University in Tulsa, in the public schools of West Hartford 
in Connecticut, in the Beverly Hills Public Schools in California and 
elsewhere. In most installations visited by the author it appeared that 
audio equipment, in general, works very well indeed, but that those 
institutions which have invested in video distribution equipment are 
limited to very few programs, unreliable operation and expense that 
far exceeds the utility of the system. 
When planning is based upon an installation of approximately forty 
audio carrels utilizing an audio-passive mode (listen only), Ofiesh 
estimates that a reasonably accurate cost can be projected by calculat- 
ing $500 per carrel position and $500 for each program source. The 
adding of video capability to any system can be estimated at approxi- 
mately four to five times the cost of the audio system. Thus, an average 
audio system of forty carrels capable of storing forty programs, audio- 
passive, would cost approximately $40,000 plus an estimated $6,000 
for installation, or a total of $46,000. A video system of the same 
capability would cost between $184,000 and $230,000-considerably 
more than many institutions have to spend. 
A unique audio/video system is in the final stages of completion at 
the Oak Park-River Forest School District in Illinois. Utilizing high- 
speed, bin-loop duplicating machines, each student requesting a pro- 
gram has it duplicated at high speed from a master tape onto his own 
tape. In this way no student must wait more than a minute for any 
program, thus more closely approximating random accessibility than 
any other system now available. Late in 1970 the district completed 
the installation of a video disc system for the retrieval and display of 
still television images. These too are reproducible at high speeds. 
In Pennsylvania, pioneering work in remote access audio systems 
was done at the Abington School District near Philadelphia. More 
recently installations, all located in the library, have been completed 
at Marywood College in Scranton, and the Shippensburg State and 
Carlow Colleges in Pennsylvania. At Shippensburg the carrels are 
placed in rows adjacent to the stacks. The control room is located 
nearby in a nonpublic area of the library with a glass wall overlooking 
the carrel area. Fifteen of the 100 carrels in the Shippensburg system 
are equipped with video capability programmed from a video tape re-
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corder designed to store information in a serial access mode. At 
Carlow College the system is linked with a language laboratory in 
the library. 
Other significant installations include those at Forest Park Com- 
munity College in St. Louis, Missouri; Wayne State University in 
Detroit, Michigan; Southern Illinois University in Carbondale, Illi- 
nois; Brevard Junior College in Cocoa, Florida; Bucknell University in 
Lewisburg, Pennsylvania; and the State University College in Fre- 
donia, New York. 
If one looks at a fair sample of the various types of remote access 
systems now in use, several tentative conclusions can be drawn. First, 
those institutions that have planned carefully and thoroughly on the 
basis of their needs and have written specifications directly around 
those needs, invariably acquire systems more satisfactory than institu- 
tions which permit a vendor to make decisions for them. Second, 
quality audio systems work very well indeed. Access times for pro- 
grams not in use are well within tolerance limits (frequently less than 
ten seconds), and audio quality can be excellent. Both Ohio State and 
Oklahoma Christian handle thousands of dial requests each week and 
report very high audio equipment reliability rates. Third, remote 
access video, while installed in some institutions, does not yet enjoy 
the reliability of audio and generally is more expensive than can be 
justified in an automatic retrieval system. The recent development 
of electronic video recording, which is a new and inexpensive way of 
recording video information on film, as well as the excitement now 
being expressed in the video artr ridge,^ promises to provide an 
economic and technological breakthrough in the accessibility of video 
information. At the time this article was prepared there were seven 
manufacturers competing for development of these cartridges: 1)
Electronic Video Recording (CBS), 2)  Selectavision (RCA), 3)  Cas-
sette VTR (Panasonic), 4 )  Cassette VTR (Ampex), 5) Cassette VTR 
(Sony), 6) Video Disc (Teldec), and 7) Cassette VTR (Arco). Sev- 
eral of the systems noted above use conventional magnetic tape. One 
(Electronic Video Recording) uses a photographic process combined 
with a flying spot scanner, and one (Selectravision) uses a holographic 
system which uses a special low energy laser and inexpensive vinyl 
ribbon for storing both video and audio signals. Fourth, it appears 
that future remote access systems will be combined with other methods 
of providing both audio and video information. Present systems permit 
a student to utilize information only at the carrel or terminal position. 
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In recent months much interest has been expressed in utilizing the 
one-eighth inch audio tape cassette in conjunction with remote access 
systems. Through the development of high-speed cassette duplication 
equipment it will be possible for a student to request a program from 
a central storage bank in the remote access system and to have it dupli- 
cated on a cassette. A contract for such a system has already been 
written for one western community college. Further, cassette players 
are now available in the less than twenty dollar range, making it 
possible for libraries to lend them and for student book stores to sell 
them. Such equipment is clearly not suited for music reproduction, 
but it is entirely adequate for speech. Consumer Reports noted 
recently that some cassettes now contain audio quality comparable to 
disc versions of the same recordings. Some, they report, were actually 
superior to reel-to-reel types? The increases in cassette audio quality 
have taken place even faster than many predicted. In fact several 
cassette equipment manufacturers are providing hardware that is 
capable of reproducing music of astonishingly high quality. The use 
of new chromium oxide tape has helped speed the availability of high 
frequency recording and reproduction. 
It is clear that remote access information systems have proved use- 
ful to a number of institutions. It is also clear that carefully designed 
equipment functions with great reliability. However, it is important 
that any user of this type of equipment provides himself both with 
programming personnel and with technical assistance. Trained librari- 
ans can be taught to handle and edit audio and video tape without 
difficulty, but the maintenance of remote access systems requires an 
electronic technician. For smaller systems a technician can be avail- 
able on call, but larger installations ordinarily require the services of a 
full-time person. While a detailed guide to system planning is clearly 
beyond the scope of these few pages, a few precautions are in order. 
Where a new building is being planned, attention should be paid 
to the provision of conduit from control room space to each carrel 
location. Further, if the system is to be decentralized into other build- 
ings, institutionally owned cable or leased telephone lines will be 
required. Where video carrels are contemplated, 115 volt AC power 
should be available. In any case, power is necessary in the carrel for 
the operation of many types of additional audio and video equipment. 
Care should be taken in the selection of headphone units. Soft cush- 
ioned dynamic headphones provide a high level of noise reduction 
and increase acoustic privacy. This type of headphone is the most 
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practical for use in public service areas. Because of the noise and heat 
generated, special space should be provided for tape playback and 
switching equipment. Building planning must provide for rdequate 
power, air conditioning and acoustic isolation from other spaces. A 
false floor similar to the type used in computer rooms facilitates the 
wiring of equipment. 
A remote access information system is a most useful complement 
to a developing independent learning facility. It provides a particularly 
efficient method for handling audio collections of all types and within 
the next few years, will be capable of providing for video information 
at affordable prices. It is expandable and can provide unlimited 
decentralization. Remote access technology is no longer just an experi- 
ment, In many institutions it is already an important dimension to 
newly organized individualized learning programs. 
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Microforms, Microform Equipment and 
Microform Use in the Educational 
Environment 
F R I T Z  V E I T  
THESUBJECT OF MICROFORMS and microform 
equipment in the educational setting has many facets. In this paper I 
will first distinguish between the various kinds of microforms. In 
libraries microforms are chiefly used as carriers of microreproduced 
books, periodicals, documents, and similar materials, but, as will be 
noted, microforms may also contain lists of Library of Congress cards 
and related information and may serve as bibliographic search tools. 
I shall also note the criteria for evaluating microform equipment and 
review the large variety in both microforms and equipment needed for 
using the various forms. I shall then briefly mention what components 
are required to create a whole microform system, and next, indicate 
the importance of retrieval procedures. I shall stress the potential 
created by a close interrelationship between microforms and com-
puters and note the reactions and comments of various microform 
user groups which were analyzed in several recent studies. I shall 
point to efforts toward standardization, and finally refer to Intrex, a 
computer-based project. While the discussion will refer to the impact 
of present copyright legislation upon microform publishing, I shall 
not discuss this form of publishing in detail. I shall also omit the topic 
of acquisitions of microforms and their bibliographic control. 
MICROFORMS 
Until recent years microforms have been used primarily for rarely 
needed items such as early periodical files which were usually no 
longer in print. In addition, libraries have maintained files of news- 
papers on microfilm because in their original form they were bulky, 
Fritz Veit is Director of Libraries, Chicago State College. 
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often turned brittle, and consumed much stack space. In nearly all 
instances these microreproductions were on 35 mm. roll film. Other 
film widths are 16 mm., 70 mm., and 105 mm.; the 16 mm. size is 
frequently used in industry, yet so far only infrequently in libraries, 
although an increase in 16 mm. film use may be expected. For instance, 
Chemical Abstracts and the journals issued by the American Chemical 
Society are on 16 mm. film, 
Several decades ago some librarians began to think that micro- 
forms should have a wider use and in particular that the use should 
not be limited only to items which are not in great demand. In  his 
widely discussed book, The Scholar and the Future of the Research 
Library, Fremont Rider points out that academic libraries have been 
doubling their collections within sixteen-year spans1 To keep the 
expansion within manageable limits, Rider suggested the use of 
microcards. In  appearance these cards would be similar to ordinary 
catalog cards and would have catalog information in front. The book 
or other library item would be microreproduced on the back side of 
the card and, if necessary, be continued on trailer cards. Microcards 
were used, but mainly by government agencies as media for recording 
research reports. 
Microcards, on paper or other opaque material, appear in various 
sizes: 3 inches by 5 inches (the catalog card size), 4 inches by 6 
inches, 5 inches by 8 inches, 6 inches by 9 inches, and others. The 
microcard image may be produced entirely by photographic process, 
or cards may be printed from plates made from negative microfilm. 
This latter procedure is used by the Readex Microprint firm, Readex 
Microprint cards (size 6 inches by 9 inches) are printed on only one 
side while most other microcards are printed on both sides. The 
Readex Microprint cards contain about 100 pages while the smaller 
size microcards contain from one to ninety pages on one side. The 
generally favored reduction ratio is 1:18, the reduction ratio em-
ployed by Readex Microprint ranges from 12x to 20x. 
While the microcards are sturdy and can withstand heavy use 
without being damaged, there are certain disadvantages connected 
with their use. Some kinds of microcards are more susceptible to 
message obliteration by scratches and erasures than microfiche. Read- 
ing machines require relatively powerful light sources. With film 
(fiche) one can obtain a sharper image and a higher reduction ratio 
than with micro-opaques, and since microfilm is now much more 
widely used than micro-opaques, manufacturers have devoted more 
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attention to the development of film readers and printers than to 
readers for micro-opaques. Micro-opaques had been the favorite 
medium of the various United States government agencies for micro- 
reproducing reports until this form gave way to the film in sheet form. 
Microfilm in sheet form was developed in France and in Germany 
before World War 11. Intensive experimentation was also undertaken 
in Holland. It is interesting to learn that the word “card was used 
both for microreproductions on film and for microreproductions on 
paper or other opaque material. The photographic expert of the British 
treasury, H. R. Verry, objected to this indiscriminate usage and urged 
that the French word “fiche” be employed for film in sheet form, and 
the word card for microreproductions on opaque material. Verry 
prevailed and after 1954 the literature distinguishes between micro- 
card and microfiche, The Dutch founders of the “Microkaart Stichting” 
(Microcard Foundation) became largely involved in experiments with 
microfilm in sheet form. They found it therefore quite fitting that 
internationally their organization became known as the Microfiche 
Foundation.2 
In the early 1960s the United States government agencies became 
convinced that microfiche is superior to the microcard as an informa- 
tion carrier. While in Europe 3 inch by 5 inch and 3%inch by 4% inch 
are favorite fiche sizes, 4 inch by 6 inch has been adopted as the 
standard size by the United States government for the reports issued 
by its various agencies. There was experimentation with other sizes. 
For instance the National Aeronautics and Space Administration 
originally used the 5 inch by 8 inch size. 
It should be noted that the same size f i c h e 4  inch by 6 inch, for 
instance-will contain various numbers of frames (images), depend- 
ing on the manufacturers’ preferences. For example Bell and Howell 
microfiche provides for up to 72 images (6 rows of 12 images), and 
consequently can accommodate a document consisting of up to 72 
pages. The same size COSATI (Committee on Scientific and Tech- 
nical Information) microfiche provides for up to 6.0 images (5 rows 
of 12 images), and the COSATI trailer microfiche (intended for 
documents longer than 60pages) provides for up to 72 frames ( 6  rows 
of 12 frames). The NMA (National Microfilm Association) microfiche 
may contain up to 98 frames ( 7  rows of 14 frames). Trailer microfiches 
are used when a document exceeds the number of pages that the main 
fiche can accommodate. Since microfiche unitizes information it has 
become the favored medium for reproducing reports. 
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Microfiche may also appear in an aperture card. In standard form a 
single film frame is placed into a window-like opening of an IBM 
card. This frame can contain up to eight document pages. Aperture 
cards are mainly used for engineering drawings. It is easy to send 
drawings in this form and then to regenerate them at their destination. 
Also used as information carriers are jackets made of very thin trans- 
parent material such as polyester, designed with chambers or pockets 
into which chips or strips of microfilm are placed. The microfilmed 
items can be unitized in the same fashion as if they were in a file 
folder. Transparent jackets are available in various sizes. They may 
be arranged in an alphabetic or other predetermined sequence or at 
random. The film in the jacket can be reproduced by contact methods 
without needing to be removed from the jacket. Microfilm jackets are 
especially useful when the information is subject to modification since 
the information in the jacket can be updated by adding or removing 
strips of film in the sleeves of the jacket, 
At this point it may be noted that the several types of microforms 
have been described in various published sources. Especially helpful 
discussions regarding the characteristics of the several kinds of micro-
forms may be found in the Proceedings of the National MicrofiIm 
Association? Also releases by the microfilm producers often contain 
brief descriptions of their product, A few of these promotional publica- 
tions, such as The Microfilm Technology Primer on Scholarly Journals 
by Franklin D. Crawford, are broad in concept and stand out as 
clearly written general introductions to the field. 
The documents-books, periodicals, reports, etc.-may be repro- 
duced at varying reduction ratios of their original size: 5/14, xs,x g ,  
lJzo, 1/25, $h0, etc. The reduction ratio stipulated for government-spon-
sored (COSATI) microfiche is 18x. Up to this time the reduction ratio 
for materials used in libraries has generally, though not exclusively, 
been at 20 or below. While there is no generally accepted line of de- 
marcation between regular and ultra-microminiaturization, ultra-micro- 
miniaturization generally means the reduction ratio exceeds 50x. 
However, some writers consider 60x as the Iower limit while stiI1 others 
consider reductions exceeding 40x as ultra-microminiaturization. If 
the miniaturization exceeds the stipulated reduction ratio-60x, 50x,or 
40x-the form created is an ultra-microfiche (also called ultra-fiche). 
I t  is expected that normative agencies will ultimately establish the 
exact line of demarcation between regular and ultra-microfiche, 
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Ultra-microminiaturization would bring on one fiche not 60 to 100 
images, but several hundred or even several thousand, depending on 
the reduction ratio. I t  is still necessary, as it was over a century ago, 
to produce ultra-microfiche in stages. Some of the problems of ultra- 
microminiaturization of library materials are discussed by the two 
firms which have embarked on such a venture: Library Resources, 
Inc., an Encyclopaedia Britannica C ~ m p a n y , ~  and NCRa6 
Library Resources, Inc., utilizes a 3 inch by 5 inch size fiche which 
has a capability of up to 1,000 pages. It employs a reduction ratio of 
1:55 for book pages of approximately 5 inches by 7 inches and up to 
1:90 for books with larger pages. The fiches are laminated on both 
sides for protection. As reading devices Library Resources, Inc., will 
have available an internal projection reader for use in the library 
and a portable lightweight reader, also called a lap reader. The port-
able lap reader has been designed to work at a fixed ratio of 75x, the 
desk top model at 9Ox. 
A fundamental concern of Library Resources, Inc., has been a 
realization of the principle of bibliographic unity-to have one book 
or other bibliographic unit contained on one fiche, or, what may be 
necessary occasionally, a fiche followed by a trailer fiche. The fiche (or 
fiche and trailer fiche) could be placed in an envelope which has in 
front a reprint of the LC information pertinent to the fiche( s) ,  
NCR uses a 4 inch by 6 inch fiche and a reduction ratio of about 
1:150. One fiche can hold over 3,000 images, the equivalent of seven 
to ten volumes, NCR employs photo-chromic-micro-image recording. 
For protection the NCR fiches are also laminated. NCR considers it an 
advantage that one fiche can hold the images of several volumes. For 
instance, one fiche may contain seven or eight volumes all dealing with 
one aspect of psychology. NCR uses the term ultra-fiche for its product 
while Library Resources, Inc., identifies its fiche as microbook fiche. 
The pamphlets and descriptive folders issued by Library Resources, 
Inc., and NCR describe the selection policy used in assembling their re- 
spective ultra-microfiche collections. At this point it will merely be 
noted that these two firms difEer not only in their technical approaches 
to microform production, but they also have very different bases for 
the selection of the materials to be microfilmed. The first library in 
the Library Resources microbook series will contain about 20,000 
volumes, while the first group (consisting of five collections) of NCR 
will have a combined strength of about 3,500 volumes. Since at the 
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time of this writing the exact composition of either collection is not 
known, it is not possible to attempt valid comparisons between the 
two. 

When the uses to which the various microforms are put are ex- 
amined, it is found that roll microfilm with or without cartridge is 
generally used for collections of items such as whole periodical files 
and series of books, Ultra-microfiche at the 1:150 reduction ratio also 
accommodates series since six to ten books may be placed on one fiche. 
Bell and Howell, COSATI and NMA microfiches are mainly in- 
tended for one to one relationships, one microfiche to one document, 
as are aperture cards with one engineering drawing on one card. 
While a microfiche usually is large enough to contain the usual 
government research report, ordinary microfiche cannot accommodate 
the average library book of 300 to 400 pages. Arthur Teplitz therefore 
recommends a new size library fiche, a fiche with a reduction ratio 
of 1:50 or 1:60.7 This fiche which Teplitz calls the library fiche would 
be either a 50x fiche which would contain about 390 pages (13 rows 
of 30 pages) or a 60x fiche which would contain about 475 pages (15 
rows of 35 pages). 
While the ultra-microfiche requires several stages for its preparation, 
the library fiche envisaged by Teplitz would be prepared in a single 
stage operation. He sees no difficulty in using present-day fiche equip- 
ment nor obstacles in manufacturing suitable readers and reader- 
printers. While ordinary COSATI or NMA fiche would be large 
enough to accommodate most periodical issues (average size 70 
pages), he would nevertheless recommend the use of the library fiche 
for all library items in order that equipment for only one reduction 
ratio be needed. 
One of the principal efforts o'f librarians has been to effect an in- 
crease in the use of microforms. A number of writers have long felt 
that only a change in the copyright law could bring about such an 
increase. According to the present law the copyright holder (usually, 
but not necessarily the author or publisher) has the sole right over the 
copyrighted property. He retains this right also after graphic data 
have been converted into microform. Zurkowski, among others, feels 
that the person who converts printing or writing into a microform 
should be rewarded by being given copyright protection for the form 
he created, along with the owner of the original copyright.* Zurkowski 
further suggests that third or fourth persons who convert the informa- 
tion into still other microform formats should likewise obtain copy- 
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right protection for their respective formats. The original and the 
format copyrights need not be coterminus; the original could be for 
a longer period than the format copyrights. In another article the 
same author underlines how necessary it is to make it financially at- 
tractive for a publisher to convert graphic data into microforms, and 
he would therefore consider introducing a licensing system where 
those who use the microforms would pay a fee which would at least 
in part be turned over to the copyright holder or copyright holder^.^ 
Zurkowski further suggests that to forestall unauthorized copying it 
may be necessary to apply protective over-coating which would pre- 
vent contact duplication of the film sheet with ordinary equipment. 
One of the strongest advocates of microform use in the library, 
Lawrence B. Heilprin, believes the aim of making the full range of the 
extant literature accessible to interested persons could be attained if 
copyright law were to be changed.10 The currently prevailing form of 
making a book available is by circulating it through removal from the 
shelves. Instead of proceeding in this fashion, Heilprin urges that 
libraries maintain collections of materials in microform, leave them 
in their files and make copies of the units (books, articles) wanted. 
The library would no longer be a circulating ( C )  library but would 
become a distribution ( D )  library. A proposal by J, ver Hulst l1would 
reduce the cost of acquiring microform collections by libraries and 
their dissemination to the user at the local library location. The system 
would be an integrated high/low density microform dissemination 
library. The library would receive ultra-microform printing masters 
for retention at anywhere from 60x to 200x reduction ratio. From 
these masters the library would reproduce low density dissemination 
microfiches at approximately a 20x reduction ratio. The dissemination 
microfiches would become part of the personal library of the user. The 
participating library would have a document indexing system, an 
integrated ultra-microform retrieval unit and a microfiche printer. 
In the library microforms are not only utilized as carriers of min- 
iaturized books, periodicals, pamphlets and similar communication 
materials, but also for the listing of miniaturized catalog cards and 
related data. An example is the Micrographic Catalog Retrieval 
System (MCRS) of the Information Dynamics Corporation.12 This 
system is designed for speedy searching and locating of cataloging 
data. The complete MCRS contains on microfiche the National Union 
Catalog from 1953 on, and the 1970 to present Union Catalog filmed 
in its entirety, Each title is listed under its LC card number; the 
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titles are also noted in a main entry and title index. Printouts can be 
made with a reader-printer. 
The Demco Educational Corporation furnishes the Microdata Cata- 
loging System which is similar in nature and purpose.13 It does not 
have as extensive a retrospective file as the MCRS. It differs also in 
scope of coverage for the current materials and the frequency in which 
cumulations appear, The fiche employed by Microdata is larger than 
that used for the MCRS. While Information Dynamics retains owner- 
ship of its MCRS service, Demco sells the Microdata system outright. 
Last but not least, there is a considerable price difference between the 
two, Demco’s being the less expensive service. 
To speed up library acquisitions, Bro-Dart, Inc., has devised a 
Direct Input Ordering System, “a computer microform interface.” l4 
On one 16 mm. roll of microfilm it lists all titles (in all editions) now 
in print of all (about 4,500) publishers as well as recent out-of-prints. 
The author and title files each number about 300,000 entries. This 
service is intended mainly as an aid in the acquisition of books through 
the Bro-Dart firm, 
MICROFORM EQUIPMENT 
The discussion concerning microforms has shown that there are 
many sizes and patterns, By the very nature of the microforms the 
communication carried by the form is reduced to such a degree that it 
cannot be read by the unaided eye. Readers are needed to make the 
message legible. The librarian is faced with the problem of selecting 
the reader which is proper for his collection (present and potential). 
He does not have a single set of performance standards against which 
he could measure the product. In the microforms and equipment sec- 
tion of the Library Technology Reports series, the ALA’s Library 
Technology Project has been providing the kind of guidance librari- 
ans urgently need. In this section there are evaluative reports, each 
fully devoted to one individual piece of equipment, plus general 
articles. Until recently the reports in the microforms and equipment 
section were prepared by William R. Hawken Associates. The most 
recent reports were supplied by R. A. Morgan Company, Inc. The 
article entitled “Microform Readers for Libraries,” like a similar 
earlier article,16 should prove especially helpful in alerting the librarian 
to factors to be considered when acquiring microform equipment. 
The Library Technology Project consultants selected readers which 
were designed to enlarge and project (to a size capable of being read) 
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images in microfiche, micro-opaque cards, or 35 and 16 mm. reel or 
strip microfilm formats commonly found in libraries. The devices 
evaluated are manufactured and/or distributed on a nationwide basis 
in the United States. 
The first part of the Morgan article is devoted to a discussion of 
the general factors considered in the selection of readers and reader- 
printers and to a description of the test procedures, tests, and their 
results. The second part of the article gives in tabular form an evalua- 
tion of individual microform readers and reader-printers. The Library 
Technology Project consultants as well as other experts stress the 
following considerations when equipment is selected: 
When a reader is to be purchased, the librarian must first of all 
consider the kinds of microforms the library has or is likely to get. 
Does the reader need to accommodate only 35 mm. microfilm or also 
16 mm. microfilm and microfiche? Some readers can accommodate 
several types of microforms, others can accommodate only one kind. 
Another important consideration is the compatibility of the reduc- 
tion ratio employed in the preparation of the micro-image with the 
magnification ratio of the reader. If the magnification ratio and the 
reduction ratio are identical, the image produced with the reader will 
be of the same size as the original, Ideally the screen should hold the 
full text. If a reader serves for instance to display a newspaper image, 
it should be 15% inches wide, the original size of the average news- 
paper. For clarity of image the screen should be uniformly clear from 
edge to edge. The screen brightness likewise should be at a uniform 
level. Image rotation capability is necessary when maps and charts 
must be examined because they are often arranged in a different posi- 
tion from the text. Simplicity of operation is essential because often 
the user may not get expert help, as is ruggedness of construction 
because library equipment is exposed to hard wear. 
This suggested list of criteria against which readers and reader- 
printers may be checked could of course be enlarged. For instance, it 
might be of significance to discover whether a microfilm reader fea- 
tures a multiple lens turret which at the “flick of a finger” offers a 
choice of one of several magrdcations or has several different lenses 
which must be stored apart; or it might be of importance to know 
whether a microfilm printer can deliver dry positive prints from either 
positive or negative microfilm. 
The promotional literature which is issued by practically all the 
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manufacturers of equipment deserves special notice as an aid in 
evaluation. In this text there is occasion to refer to just a few of these 
publications. In practice it should often prove most rewarding to 
examine releases, folders, pamphlets and other publications which 
describe a manufacturer’s product. Quite often the manufacturer’s 
account is the most detailed one available and frequently it is illus- 
trated. 
MAGAZINES (CARTRIDGES) 
In the use of microfilm it has long been considered a deficiency 
that film had to be threaded, sometimes awkwardly, and exposed to 
soiling and scratching. Several manufacturers have developed con- 
tainers variously called magazines (Kodak) or cartridges (3M, Bell 
and Howell). It is especially noteworthy that present reels (35mm. or 
16 mm.) can be converted to magazine format without much effort. 
Film in magazines such as the Eastman Kodak “Thread Easy” will 
thread itself through an “open-close” glass gate onto a take-up reel 
and will automatically rewind the film.17 
DASA 
The United States Office of Education, recognizing the need for a 
new inexpensive, lightweight microfilm reader, awarded the develop- 
ment contract to the DASA Corporation.l* The reader, DASA-PM 
R/50, weighs only 7% pounds and the manufacturers say it can be 
held in the lap. Using the PM R/50 “is almost like reading a book.” 
It has an 8%inch by 11inch viewing screen. I t  accepts 4 inch by 6 inch 
microfiche with interchangeable grid formats, including COSATI, 
DOD and NMA. While it had been expected that the cost of the 
reader could be held below $50.00, the advertisement lists it at a unit 
price of $89.50,with quantity discounts beginning at fifty units. 
ASPECTS OF MICROFILM SYSTEMS 
In the discussion so far I have emphasized the microforms and the 
microform equipment useful in a typical library serving an educational 
institution. One should be aware of the fact that a complete microfilm 
system consists of more than microforms and microform readers and 
reader-printers. A complete system includes the equipment needed 
for the production of microfilms. L. A. Smitzer describes a complete 
typical microfilm system in detailale He gives both the present state 
of the art and ventures predictions for the future. 
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The typical complete microfilm system consists of these elements: 
a document to be reproduced, either a paper document or a synthetic 
document ( a  document reproduced from a viewing screen); the 
cameras, planetary and rotary, the selection of the type depending 
on such factors as the document form, and the speed required for 
reproduction; and other equipment needed for the processing and 
duplicating of the film, All of these elements are part of the prepara- 
tion stage. The use stage involves the storage of the film, its retrieval, 
its viewing and/or copying by means of readers and reader-printers. 
The interdependence of the various components of the system is duly 
stressed by Smitzer. Along with many others he expects wide accep- 
tance of the cartridges, for he thinks they will be used not only for film 
but also for fiche. He is also convinced that the computer-produced 
synthetic document will come into very wide use. The author gives 
special weight to the development of large-scale integrated elec- 
tronics because it “will permit any requirement of logic, sensing or 
film manipulation to be packaged into the small space requirement of 
desk type units.” 20 
RETRIEVAL 
Retrieval of microfilmed information is as important as its storage. 
Information is useful only if the searcher can find it conveniently and 
speedily, Producers of film and equipment are aware of this need and 
some have developed location devices. These devices may be crude or 
highly advanced; the degree of sophistication sought by the user will 
depend on the kind and amount of material to be retrieved and on 
the speed with which it should be located. 
In the library field the retrieval procedures employed by the Chemi- 
cal Abstracts Service deserve special mention. Chemical Abstracts 
employs four different coding systems to reach the desired portions of 
information, These are the binary code, the image code, line scale 
and odometer coding. Binary and image codes allow the use of key- 
boards in connection with reader-printer equipment, line and odo- 
meter coding are intended for non-keyboard assisted searching. To 
accommodate these different coding systems, Chemical Abstracts is 
issued in two forms, Edition I for the binary coding system and Edi- 
tion I1 for the other systems.21 
So far the more advanced automated systems have been used mostly 
in industry and special library situations, but with the expected in-
crease in the use of microforms in libraries of educational institutions, 
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advanced search methods will undoubtedly have to be more and more 
widely employed by them, 
Sophisticated indexing and locating devices are well described by 
David R. Wolf.22 He notes that automated microfilm files may generally 
be divided into two types: those requiring an external index and those 
that may incorporate the index information by recording it in coded 
form with the document itself. Wolf lists and evaluates representative 
examples for each type. Included among the examples of the second 
type is the MIRACODE System, a system which currently is being 
successfully utilized by Northwestern University’s Medill School of 
Journalism for the retrieval of information contained in a miniaturized 
clipping file, Kenneth Janda and David Gordon describe in detail 
the operational problems encountered in preparing the index codes 
and in coding the clippings, and they outline the retrieval capabilities 
of the system.23 
COMPUTER OUTPUT M r c R o F r m  
One of the potentially most signscant developments is the tech- 
nology which establishes interconnections between microfilm and com- 
puter. In his excellent comprehensive survey of the field of reproduc- 
tion of library materials and graphic communications for 1968, Robert 
C. Sullivan puts computer output microfilm (COM) at the head of 
the list.24 In his equally comprehensive review for 1969, the same 
author can report that the COM field has been continuing in its rapid 
He estimates that by the end of 1969 there were about 300 
COM recorders in use in the United States. 
By joining the microfilm to the computer it has become possible to 
take advantage of the tremendously increased speed and power po- 
tential of the newer computer models. Until recently the computer 
output was recorded on paper by means of mechanical printing de- 
vices. Even though an avalanche of paper records was created, the 
impact printer could not keep pace with the computer processing 
potential, The COM recorder has provided the long sought remedy 
with an output equivalent equal to about thirty impact printers work- 
ing simultaneously. The computer output microfilmer converts the 
digital computer symbols into language understandable to humans and 
generates a microfilm copy directly without an intervening paper 
copy. There are two methods of recording directly on microfilm: the 
cathode ray tube (CRT) system and the electron beam recording 
Microforms, MicToform Equipment and Microform Use 
(EBR) system. A concise explanation of these two systems may be 
found in Don M. Avedon's recent overview of the COM field.*6 
USER STUDIES 
Librarians in educational institutions of all levels of education, as 
well as those serving special and public libraries, have been greatly 
interested in the extent of microform use. The increase in microform 
production was expected to be accompanied by a corresponding in- 
crease in microfilm utilization. As Norbert Stahl notes in a recent 
article, microflm can no longer be relegated to a mere archival role; 
it must become action ~riented.~'  But in general the increase in use 
did not keep pace with the increase in the quantity of microfilmed 
materials. 
Various studies concerned with microfilm utilization in libraries 
have recently been undertaken or have been planned. Four of these 
will be briefly discussed here, On behalf of the Association of Research 
Libraries Donald C. Holmes made an exploratory study designed to 
identify the needs of microform users.28 He interviewed eighty-nine 
persons at twenty-five institutions in all parts of the country. The find- 
ings offered no surprises, The reasons given by the interviewees for 
using microforms were conventional, such as: materials not otherwise 
available, to avoid keeping magazines and other serials in bound form, 
to preserve deteriorating material, to store bulky material, and to pro- 
vide printout in hard copy form in lieu of use of rare or expensive 
originals. The comments on needs and shortcomings likewise were the 
expected ones and revealed why microforms so far have not been 
employed to their full potential. The lack of an optimum physical 
environment for microfilm use-suitable lighting, humidity control, 
suitable furniture, etc.-was deplored. I t  was also noted that there 
exists a large variety in types of readers and that there is no universal 
reader which would accept all kinds and sizes of microforms. It was 
further considered a deficiency that there are no inexpensive good 
readers which could be withdrawn for home use. The interviewees 
also indicated that users, when given a choice, preferred the hard 
copy. Users, however, did not show any preference for a particular 
kind of microform. Many of those questioned felt that bibliographic 
control must be greatly improved in order to facilitate access to the 
materials. 
The suggestions made by the interviewees formed the basis for the 
nine recommendations of the study. These recommendations gave 
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direction to research projects designed to overcome the difficulties 
which have hampered microform utilization. The Office of Education 
was willing to supply continued financial support to the Microform 
Technology Project of the Association of Research Libraries, and this 
association decided to concentrate on two of the several problem areas. 
Holmes was to concern himself with the impact of environmental con- 
ditions on the utilization of microforms. He  presented his findings in 
a final report.29 Felix Reichmann and Josephine A!, Tharpe were 
charged with investigating effective systems of bibliographic control 
of microforms. Their findings appear as an interim report.30 Reich- 
mann and Tharpe, who are continuing their work for another year, are 
expected to present their final report by June 1971. 
Holmes provides authoritative information on microform reading 
areas and work rooms, on microform carrels, and on storage and han- 
dling. He also includes a chapter on “Teaching the Use of Microforms 
and Related Equipment.” In one appendix Holmes provides a glossary 
listing the most important technical terms, and in other appendixes he 
gives information on types of microforms, characteristics of films, as 
well as desirable characteristics of readers and reader-printers. Since 
bibliographic matters are outside the scope of this study I shall only 
briefly mention that in their broadly conceived investigation Reich- 
mann and Tharpe deal with the various levels of bibliographic con- 
trol-local, national and international. 
Ralph W. Lewis undertook a study of users’ reactions to microfiche 
in a research laboratory library.31 H e  deemed such a study important 
since more and more research-oriented government agencies distribute 
their reports in microfiche only. It was surprising to discover that the 
majority of the researchers had a negative attitude toward the use of 
fiche, an attitude comparable to that held by early users of microfilm. 
This attitude prevailed even though the data were available in micro- 
form only. Lewis stresses that a considerable effort must be made to 
help scientists overcome this coolness, or at times even antipathy, 
toward microform use. 
A study was conducted by James P. Kottenstette,32 with the aid 
of a group of college students, to discover whether the reading skills 
of the students would be preserved if they used microforms rather 
than hard copy as the information carriers. Since ultra-microfiche is 
coming into its own he used not only the conventional microfiche 
which he defined as reduced 40x or less but also ultra-microfiche which 
he defined as fiche at reduction ratios ranging from 40x to 15Ox. 
LD3RARY TIlENDS[460I 
Microform, Microform Equipment and Microform Use 
(Earlier I noted that the line of demarcation between conventional 
and ultra-microfiche is usually set at 60x.) The readers at the disposal 
of the students had magnscation ratios corresponding to the reduc- 
tion ratios of the microforms, For instance, an ultra-microfiche with a 
reduction ratio of 115x was read with a reader having a magnification 
ratio of 115x. 
It should be mentioned that all materials which were in microform 
also were available in hard copy so that valid comparisons could be 
made by having the participants in the study use both hard copy and 
the corresponding microform, The study revealed that in the case of 
substantive reading materials (such as required reading) the reading 
ratio and comprehension level were not in any essential way affected 
by the kind of information carrier. Stated in a different way, in this 
experiment information transfer by means of microform, even ultra- 
microfiche, was essentially as effective as information transfer by means 
of a hard copy. 
The American Association of Junior Colleges (AAJC) has set in 
motion a most ambitious project called the AAJC Microform 
It is divided into four phases and is expected to extend over a five-year 
period. Louise Giles was the principal investigator during Phase I 
(1969-70). Since July 1970 Dale Gaddy has been serving as the project 
director. The study is to determine under what conditions junior 
college students will seIect microforms and to assess the effectiveness 
of microforms in learning. The project provides, among other things, 
that bibliographies will be prspared for those courses which are nearly 
universally attended by junior college students; a research design will 
be developed; colleges for the pilot study will be chosen; materials 
used in courses will be filmed; colleges for a two-year field test will 
be selected; the necessary hardware will be procured; and finally, the 
data will be analyzed and reported. 
While this study is projected against a junior college background, 
the breadth of its design assures that it will have at least partial appli- 
cations to other levels of higher and even secondary education. 
STANDARDIZATION 
Many efforts have been made to bring about a higher degree of 
standardization than now prevails. As Peter Scott observed, it is not 
practical to have as many Merent  formats of microforms as of books, 
because in the case of microforms a device-a reading machine-must 
be interposed between medium and 
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The microfilm norms formulated by the ALA3j are intended to 
bring about uniformity without stifling ingenuity. These norms are 
largely concerned with 35 mm. microfilm. They do not deal with 
16 mm. microfilm, microfiche, nor readers and reader-printers. How- 
ever limited the scope of these norms may be, they set a pattern for 
attaining a higher degree of uniformity than prevails now. 
Of greater significance are the detailed technical standards which 
have been set by the USA Standards Institute, a voluntary organiza- 
tion of film users and manufacturers. The standards relating to films 
are in the institute’s PH series. 
Also pertinent are the federal microfiche standards by COSATI 36 
and the specifications for Library of Congress filming by Stephen R. 
Salmon.37 Scott’s comment that all of these standards are voluntary 
and need not be followed would seem especially important. 
So far no comprehensive guide for the evaluation of microfilm has 
been available. Though concise, Allen Veaner’s series of articles that 
appeared in Choice 38 offer some guidance. Of considerable help 
should be a forthcoming publication by the same author. It was or- 
iginally intended as a manual for microform reviewers for the maga- 
zine Choice. In its expanded form it is expected to serve generally 
persons who are responsible for the acquisition and evaluation of 
micro-publications,39 
EXPERIMENTATION 
The experimental computer-based technical library project which 
was established at the Massachusetts Institute of Technology in 1965 
should have a great potential for effective and increased microform 
utilization. The project is known as Intrex, an acronym derived from 
information transfer experiments. 
The prototype system which is now in operation contains a literature 
base composed of an “augmented” catalog and of approximately 12,000 
complete microfilm texts. The augmented catalog, which is stored in 
the computer memory, contains not only the conventional catalog 
information for each article but also other data such as subject index- 
ing terms, abstracts, tables of content and reviews. In all, the aug- 
mented catalog gives information relating to each article in approx- 
imately fifty different field codes. The separate text base which 
contains about 12,000complete articles on microfilm is being increased 
at the rate of 400 items per month. 
From various locations within the library building the user may 
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interrogate the computer and command the display of the desired 
data-catalog information or full text. The information is displayed 
on a cathode ray tube. It is also possible to obtain hard copies of 
the displayed item at a reproduction station. 
The full range of the research and development activities and the 
status of the model library are well described and evaluated in the 
latest semi-annual report of Project Intrex. This report also lists the 
Project Intrex staff, and the current and past publications relating to 
the 
THE FUTURE 
Microforms will have an ever brighter future if predictions made by 
G. B. Bernstein in the report entitled A Fifteen-Year Forecast of In-
formation Processing Technology 41 come true. The section of this 
report which deals with microforms and related equipment has been 
reproduced in the magazine Microdoc under the title “Things 
Ahead?”42 Forty-two categories which are expected to undergo changes 
are listed. It is predicted that some of the changes will occur very 
soon and others considerably later, but all within a fifteen-year 
period. Bernstein notes for each event the span of time within which 
he expects it to occur together with the likely year of occurrence. 
Lack of space does not allow me to present this optimistic outlook 
in full but I shall note here at least a few of the events with their 
‘‘likely’’ year of happening. 
Availability of a “universal” viewer for a wide variety of optical 
format microfilm ( 1972). 
Increase in use of microforms and associated equipment by a factor 
of ten (1978). 
Marriage of microforms with other information processing equip- 
ment; t h i s  will enhance the utility of microforms as dynamic elements 
in active current information systems (1975). 
Conversion of one form into another (e.g., film to fiche) will be 
inexpensive and will increase; it will help to standardize film formats 
( 1974). 
Substantial improvement in quality of microfilm and microfilm 
equipment. Substantial improvement in light sources for making and 
using film (1980). 
Capability of microfilm viewers for displaying images in color 
( 1970), and of printers to print in color (1974). 
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Availability of compact, less expensive viewers as a result of break-
throughs in optic design ( 1973). 
Radical change in policy and methods of publication, now hampered 
by present copyright laws ( 1974). 
Decrease in use of conventional printed materials and corresponding 
increase in high density media and soft display (1980). 
Availability of a microfilm reading device which will be as easy or 
easier to use than a book. This device will be so light and adaptable 
that in the author’s words “you should be able to take it to bed with 
you if you like” ( 1975). 
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Carrels For Learning 
W I L L I A M  J ,  Q U I N L Y  
THEROLE OF LIBRARIES in the last quarter of this 
century is already beginning to trouble most administrators as they 
attempt to anticipate the demands of their patrons. It is becoming in- 
creasingly obvious that a major portion of man’s informational re- 
sources will be in a non-book format, and that the library will be 
expected to assume the role of a learning center with programmed 
material and electronic access to data banks of multi-media resources. 
Indicative of this trend are the micromaterials which have never 
appeared in print, the new emphasis on living history audio tapes, 
and the fact that for the first time portions of the present census data 
will be available only in a computer format. On the horizon are video 
cassettes, electronic video recordings (EVR),  and a host of other 
informational storage devices to supplement or replace the hard cover 
book. 
Librarians who plan to be a part of this new communications era 
must escape their image as “keepers of books,” and assume a new 
role as resource specialists in all informational formats-audio, visual, 
printed and computerized. The new breed of librarians must also 
be conversant with the theories of human learning and instructional 
programming if they are to become actively involved in the library- 
college concept wherein they must assume a tutorial role, rather than 
occupy the conventional mode as dispensers of information. 
It can no longer be assumed that substantially all education is to 
take place in the classroom. A majority of the carrels currently being 
used to support independent study programs are located in academic 
libraries, and adult learners will soon be turning to their public 
libraries for instructional packages which teach some new skill or 
provide the educational update for their respective professions. 
The introduction of study carrels is the major innovation in libraries 
William J. Quinly is Director of the Media Center a t  Florida State University, 
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designed primarily to meet the needs of the independent learner, 
although they have been a part of the library scene since the 1500s 
when each English monk occupied a study carrel of his own. 
Carrel designs range from simple dividers on library tables which 
provide only a semblance of privacy to the very elaborate “Q-Spaces,” 
such as those designed by Sol Cornberg for the New York World’s 
Fair, which offer relative isolation in electronic surroundings. 
These two extremes in carrels, the “conventional” and the “elec- 
tronic,” were differentiated during their early development by two 
confusing terms, “dry” (unequipped) and “wet” (with connected 
electronic equipment ) carrels. Fortunately these two terms are giving 
way to the more meaningful descriptors, “conventional” and “elec- 
tronic.” 
During recent years study spaces have become increasingly popu- 
lar with both librarians and library patrons, They permit better space 
utilization, require less staff supervision since they tend to diminish 
discipline problems, and provide the best environment for those doing 
intensive study. There is even some evidence that carrel users have a 
more favorable attitude toward the library. Many academic libraries 
report that the demand for carrels far exceeds the supply, and fre- 
quently their use must be restricted to faculty and graduate students. 
Generally accepted standards recommend that school libraries pro- 
vide seating for one-third of the enrollment, but no guidelines have 
been proposed for either school or public libraries to indicate the 
percentage of study spaces which should be in a carrel format. The 
recommendations of professional planners range from 70 percent to 
100 percent. Oklahoma Christian College in Oklahoma City has 
achieved the ultimate by providing each of its students with a carrel, 
for his exclusive use, in the library. 
Where programmed materials are available, a booth should be 
provided for every fifteen to twenty students, depending upon the 
length of the lessons and the library hours. When extensive note-taking 
is required, the ratio becomes one carrel for every ten students. 
There are still those who question the assumption that individual 
learning requires the type of study spaces provided by carrels, noting 
that the majority of library patrons read at home. One response is that 
those who study at home may be doing so because the library lacks 
adequate facilities, and that this new mode of instruction requires 
other material to supplement the book. The preponderance of evidence 
seems to suggest that most learners prefer to study alone, in the midst 
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of their fellow learners, surrounded by the total resources of the 
library. 
Carrels may be acquired in a variety of sizes and designs. The three 
basic arrangements are the wall-hung, the row, and the island cluster. 
The wall-hung carrels are among the least expensive and are installed 
along the walls of the study area. Their lack of mobility is a considera- 
tion, and the use of valuable wall space for carrels should be justified. 
The row carrels are most frequently positioned in a back-to-back 
arrangement which provides maximum space utilization, but gives a 
regimented appearance which is not aesthetically pleasing. Inherent 
problems in this design are the lack of easy traffic patterns and control. 
The island cluster generally consists of four or six carrels in a square, 
rectangular or circular arrangement, Circular units are frequently used 
to camouflage supporting pillars in a room or, where a central rotating 
core is desired, to permit several carrels to use the same reference 
books, equipment or realia. 
Three feet is considered the minimum width for a carrel, with four- 
foot units frequently recommended for adults or where considerable 
books or equipment are required, Five-foot carrels are suggested when 
it is necessary to have two projectors, or when two students are work- 
ing together on a joint project, The depth of most units ranges from 
24 inches to 30 inches. 
Commercially produced carrels should be constructed on steel 
frames with high-impact plastic, designed to resist marks and stains, 
used on the sides and work surfaces. Soft acoustical facings should be 
avoided since they are easily defaced or destroyed. All booths should 
be equipped with a small bookshelf and, where appropriate, a dual 
twenty watt quick-start florescent lamp, A sufficient number of duplex 
electrical outlets should be provided in each carrel. One design, for 
example, may have three outlets at shelf level and two near the work 
surface. In some instances a single duplex will serve. Ampere capacity 
must be based on anticipated electrical loads. 
One must take into account that the facilities designed today will be 
in use for a minimum of fifteen to twenty years, and that provision 
must be made for equipment which has not yet been invented. Expan- 
sion capability is far less expensive to provide in the initial installation 
than in some subsequent effort, as those who have attempted to install 
additional electrical or telephone outlets in an existing library building 
will attest. 
The design of the carrel should be such that it can be readily altered 
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to meet the changing requirements of the library. An institution with a 
heavy media orientation might initially designate one-third of its 
carrels for those whose principal resource is books, making typewriters 
and calculators available in a number of them. The remaining units 
would be used for listening or listening-viewing activities. 
The equipment required for these electronic carrels and their 
configurations will depend upon the library’s collection and clientele. 
Those with a large phonorecord collection will make provisions for 
turntables, bearing in mind the obvious trend toward cassette tape 
recorders for all audio recordings, The cassette unit is far superior to 
the tape cartridge or reel-to-reel for all library applications, and the 
audio quality of the better machines is quite satisfactory. 
The deck-mounted playback-only cassette is suggested because the 
design reduces the probability of theft, and the “playback-only” feature 
eliminates the possibility of tape erasure by some inexperienced 
operator. These are called “audio-passive units.” “Audio-active units” 
with the additional ability to record are generally now found only in 
learning laboratories, although this situation is expected to change. 
The library would of course have portable tape recorders for making 
recordings of material for their own collections. 
The availability of the relatively inexpensive playback units has 
made it possible for many libraries to circulate them for use at the 
library tables or wherever the patron might choose. The advantages 
are obvious; carrel space, or perhaps even seating space in the library, 
is not required. 
The ultimate in access to prerecorded audio and video tapes in a 
carrel was once considered to be a dial access system connected to a 
bank of tape playback units. These installations permitted the joint 
use of the expensive tape equipment and made a wide selection of 
programs readily available to remote locations. 
In  the promotional material on these systems the inherent problems 
of switching, the listener frustration in joining a program already in 
progress, the inability to stop and repeat the tape at will, and the 
equipment breakdowns which paralyze the entire system were all 
minimized. Few of the dial access systems have achieved their pro- 
jected goals, and the advent of high-speed duplicators and the decreas-
ing cost of quality tape will serve to obviate the need for this expen- 
sive system, although a new generation of remote access facilities is 
emerging to better serve the learning needs. 
Some means for projecting films, filmstrips and slides will be re- 
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quired in the majority of the electronic carrels, Several manufacturers 
locate the projection equipment on a shelf above the work surface, 
with a rear screen positioned either at eye level or below the shelf. The 
obvious advantage of this arrangement is that the heat from the pro- 
jection lamp does not affect the viewer as it does when the equipment 
is situated on the working surface. Most of the several types of 8 mm. 
projectors, filmstrip and slide projectors can be used with rear-screen 
installations. 
The use of headphones is necessary to eliminate the noise problem 
which results in the use of a multitude of audio devices. The stetho- 
scope-type earphone is not recommended for public facilities, and 
conventional headsets should be of a design which is easy to clean. 
One of the problems with the conventional headsets is that the head- 
band makes them difficult to use with certain hair styles. 
The recent introduction of a light plastic cup-like earphone which 
hangs on one ear with a minimum of body contact may well be the 
solution to the problem. A second advantage is that the device covers 
only one ear, and the user can remain aware of his environment. The 
total acoustical isolation which most headsets achieve disturbs many 
listeners. 
Increasing numbers of the programmed independent study materials 
now being produced are in the auto-tutorial format. Some require 
the use of an automatic slide projector which can be synchronized to 
a tape recorder. A subaudible pulse advances the slides which are 
coordinated with the commentary. The equipment required to play 
the tape is either a stereo tape player, or one of the especially designed 
units with a built-in pulse-responding mechanism. The pause button 
found on many units permits the student to stop the program if there 
is a need to take notes or respond to questions in a workbook. 
Academic libraries frequently find it helpful in compiling use 
statistics in the scheduling of programs and lessons to have time cards 
showing the number of students who have used the carrels and the 
amount of time spent there. This information is also of interest to the 
instructors. Time recorders are on the market which punch this data 
in machine-readable form so that the cards may be sorted and a 
computer printout provided. 
As libraries become increasingly mediated, their patrons will be 
spending more time viewing projected materials such as films, film- 
strips, slides, micromaterials, video tapes and computer data, all of 
which should be accomplished in a carrel. 
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Among the most interesting of the innovations is the video cartridge 
announced recently by several manufacturers. These tapes may be 
viewed on a conventional television set equipped with a cartridge 
adapter. The opportunity to view a recorded telecast of a symphony, 
play, historic or sports event of one’s choosing should create an instant 
demand to which the library should respond by acquiring such cas- 
settes for circulation, 
The final design of the production models has not yet reached the 
stage where it can be stated whether the units will be installed in the 
carrels, or the signals transmitted on request from a central rack of 
playbacks. It is believed that both modes may eventually be imple- 
mented for flexibility in use. 
Video monitors are already in use in one-third of the libraries which 
are involved with independent study programs for use with closed 
circuit systems. The availability of the video cartridge is likely to 
increase the demand for television display units in the carrel areas. 
Only the more sophisticated libraries now have computer terminals 
with access to data banks, but the hardware and software is becoming 
increasingly available. The activities of the National Library of Medi- 
cine, the Library of Congress, and the Westinghouse Learning Corpor- 
ation in developing data in a computerized format are well known. By 
the time the rest of the nation acquires the data transmission level 
being developed by the state of Washington, a considerable body 
of data should be available. I t  has been proposed that the Washington 
libraries be served by a computer which could provide MARC infor- 
mation, circulation control and information retrieval. 
Within the next decade many libraries should be able to provide 
their patrons with access to computerized search and retrieval of all 
available media materials on any subject. §low-scan television and 
graphic transmission equipment will make it possible to scan the pages 
of a book in some distant library and to obtain the desired reproduc- 
tions immediately, High-speed transmission and recording equipment 
will permit the rapid relay of both audio and video information either 
instantly, or at night when the rates are less. All of these systems are 
operational, and the person in one of tomorrow’s carrels will have 
access to the informational resources of the world. 
Storage, retrieval and circulation of the materials and equipment 
introduced into the library by this new technology are not within the 
scope of this article, but must be given consideration in the design 
of any new facility. 
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Those who must plan new buildings before the full impact of this 
new era can be evaluated would be well advised to follow the example 
of Stephens College in Columbia, Missouri, and to provide a grid of 
vacant ducts, at frequent intervals, under the floor of the library to 
facilitate the transition to any new medium. 
There must be provision for additional air conditioning. The elec- 
tronic equipment in the carrels will generate some heat, but the major 
concern will be the considerable demand for temperature control 
which may be required by the computers at the time they become 
operational. 
Public and university libraries are just beginning to respond to the 
requests from their patrons for the full range of conventional media 
materials and equipment. If they are to maintain the library’s dominant 
position as a resource center, immediate action must be taken to 
implement total information retrieval. The library should plan to 
become the local data bank link for both its own carrels and those 
which will be established in residences, business offices, and academic 
and governmental agencies. 
Academic libraries may determine that they will house the carrels 
for the humanities, while those used primarily for laboratory work 
will be placed in the buildings of their respective subject disciplines. 
Informational access to the library will be through the data transmis- 
sion devices so that the researcher may have the best of both worlds- 
his specimens, microscope and the library’s resources all available in 
his carrel. 
There are still many librarians, already short of funds, staff and 
space, who are reluctant to incorporate this instructional facet into 
their libraries. The public acceptance of these resources, however, 
seems inevitable, and those who resist will find themselves competing 
with facilities willing to accept the challenge. These parallel activities 
will dilute both the role and the financial support of the library. 
The future belongs to those who prepare for it, and in order for the 
library to survive as an information source it must be prepared to 
supply total information in any format and to provide the facilities for 
its utilization. 
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There is a tide in the affairs of men 
Which, taken at the flood, leads on to fortune; 
Omitted, all the voyage of their life 
Is bound in shallows and in miseries. 
On such a full sea are we now afloat 
And we must take the current when it serves 
Or lose our venture. 
William Shakespeare, Julius Caesar 
EDUCATORSHAVE BEEN ACCUSED of being slaves 
to innovation. There is some evidence that they try to “take the 
current when it serves” and may occasionally misjudge when the tide 
is “at the flood.” Libraries were once an auxiliary service of the school; 
later they became the core of the school; then the instructional mate- 
rials center appeared, to be followed by the learning resources center; 
and most recently the media center enlarged the concept of the learn- 
ing resource center. Audiovisual services and electronic equipment, 
often financed by federal funds, added another dimension to the 
library. 
Such a progression from a library to a department of media services 
is illustrated by the developments at Evanston Township High School 
(ETHS) . First, the traditional library added audiovisual services and 
became an instructional materials center. Four supplementary re-
source centers were added when new wings were built to accom- 
modate four schools in one building, A Title I11 grant to produce 
audio- and video-mediated materials in a media center for distribution 
to the resource centers via a dial access information retrieval system 
brought together the interests, concerns, and objectives of the library, _-
Wanda B. Mitchell is Supervisor of Media Production, Evanston Township High 
School, Evanston, Illinois. 
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the resource center, and the media center. As a result the areas were 
united in a department of media services to coordinate the facilities 
and services, as illustrated in figure 1. 
RESOURCE CENTERS CENTRAL 
LIBRARY 
PRODUCTION 
CENTERS 
n; P 
22 R 
0 :  3 
Z E  
LRESPONSlBlllTlES I RESPONSIBILITIES I 
Figure 1. Department of Media Services 
TOunderstand the function of the communications center and its 
relation to the central library and resource centers, it is necessary to 
understand the functions of the other divisions of the Department of 
Media Services, Responsibilities for policy making, budgeting, film 
rental, and cataloging are assigned to the central library which serves 
students with reference materials, books, and periodicals. There are 
facilities for listening to records and for viewing microfilm. Books and 
periodicals for teachers are also housed there in a professional read- 
ing room. 
The four resource centers house materials directly related to the 
curriculum, Books, periodicals, filmstrips, records, tapes, cassettes, 
small portable audiovisual equipment, and conventional and electronic 
carrels with both audio and video dial access information retrieval 
are among the resources in these centers. Teachers' offices are located 
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in quadrants throughout the center in keeping with the principle that 
teachers are resources, not taskmasters. 
The communications center includes an audiovisual center, so 
named to distinguish it from the television center. Large overhead 
projectors, 16 mm. projectors, stereo tape recorders, and other large 
pieces of audiovisual equipment are distributed from this center. Here 
teachers preview film, make overhead transparencies, edit film,and 
confer with the art consultant who prepares overhead transparencies 
and delivers class lectures on art history. 
The center for the production and electronic distribution of medi- 
ated instructional material is the current facility which evolved from 
a television studio through the era of a communications center, instruc- 
tional media center, and media center to its present title: television 
center. The name does not adequately describe its functions but is 
used to distinguish it from the production center for visuals and 
graphics. 
The television center houses the television studios, two studio con- 
trol rooms and master control, the dial access video and audio tape 
decks, the language laboratory tape decks, a shop and offices, and a 
television production classroom. These facilities provide three types 
of services: 1) production of video tape, audio tape, and film; 2)  
distribution by closed circuit cable, dial access information retrieval, 
and portable record, playback, and filming equipment; and 3) instruc-
tion of students in courses with academic credit and inservice training 
of teachers through workshops and mini-clinics. 
The first of these services-the production of teacher-constructed 
mediated materials-received its initial impetus from an Elementary 
and Secondary Education Act Title I11 grant to prepare materials to 
be distributed via dial access information retrieval. The faculty, al- 
ready oriented to the use of multi-media, took advantage of summer 
workshops, curriculum projects, and released time to prepare 183 
video tapes, 531 audio tapes, and 184 films during the three-year 
project. 
The music department and the foreign language department pre- 
pared cassettes for student home study in addition to the reel-to-reel 
tapes used on dial access in the music resource center and in the 
language laboratories. 
Science and business education developed super 8 mm. film with a 
sound track in cartridges to be used on small projectors near the 
science laboratory tables or near the office practice machines. The 
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software and the hardware were geared to independent study and 
individual progress. 
The social studies department developed a series of 35 mm. slide 
presentations with a synchronized sound tape. The carousel projectors 
were used in class with supplementary audio tapes on dial access for 
review or reinforcement. 
Students in English classes became sufficiently interested in super 8 
filming to justify the purchase of cameras and projectors by that 
department, which in turn used the facilities of the television center 
for editing and adding sound. 
Not the least of the services performed in the center is the dubbing 
requested by teachers who wish a sound track of some kind transferred 
to another format, i.e., from reel to cassette, from disc to tape, etc. The 
college consultant requested the video taping of interviews with 
college representatives who visit the school. Some of these are cata- 
loged and used as video tapes, but more often after one use the sound 
is transferred to audio tape for later use. 
What is the content of the materials produced in the television 
center? A random sampling of titles and descriptions will indicate 
the variety of approaches. 
Video tape titles include: 
The Protest Mouement-ETHS students discuss this current issue 
with an alderman, a representative of Young Americans for Freedom, 
and a professor of sociology. 
Materials of Music: Composer’s Workshop-ETHS students and a 
teacher discuss the work of guest composer-artist Gilbert Trythall. 
Alternate Behavioral Responses for Child Development-made by 
ETHS home economics students. 
It’s the Law-four driver education students ask an assistant state’s 
attorney questions about law and the courts. 
The Process of Inquiry-class discussion techniques. 
Student Interviews with Dean of Admissions at Reed College. 
Audio tape titles include a series of on-the-job interviews for voca- 
tional guidance and titles such as Outside Reading Suggestions for  
Slow or Busy Readers and How to App ly  to  College. Other uses in- 
clude: French phonetic drills, grammar units for Spanish I, fifty-five 
lessons in Algebra I for performance criteria, drill tapes for music 
sight reading, explanation of 1040-A tax form, and literary term papers. 
Films include super 8 color/sound cartridges for fifty-five experi- 
ments in freshman science and eighteen cartridges for operation of 
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business machines, slides with synchronized sound track for freshman 
orientation, and The Three B’s of Hearing Aid Care. 
Although the Title I11 project was limited to locally prepared 
materials, it is not the policy of the school to so limit the materials 
available for instruction. Since 1955 when closed circuit television was 
installed in the school, the money and time necessary to prepare 
quality material for this medium have limited its usefulness. The 
experience of the school substantiates the theory that the cost of high 
quality local production is prohibitive except in those special areas 
in which units need to be related to the peculiar characteristics of a 
class. Therefore, materials have also been purchased and/or rented 
in addition to infrequent exchanges of video and audio tapes with, 
other high schools. 
The second service of the communications center is the distribution 
of materials in three ways: 1)dial access video and audio information 
retrieval, 2) closed circuit television, and 3 ) portable equipment. 
The dial access system has three video channels which can be 
accessed by student demand at a touch-tone panel in a resource center 
carrel. Additional video channels are available on scheduled access, 
for which the video tape machines are manually operated. There are 
ninety-two audio program channels available which can be accessed 
by student demand at a carrel. There are forty-eight wet carrels in the 
four resource centers and eight classrooms with dial access audio 
panels. The foreign language classes have their own dial access 
language laboratories, but they use the video carrels in the resource 
centers to access films and video tapes. 
The second method of distribution is the closed circuit television 
installation available in fifty-five rooms, each seating from 25 to 250. 
The three network stations and the Chicago educational station are 
available at all times, Four additional channels are available for video 
tape playbacks on a prearranged schedule. The eight video channels 
available through closed circuit television complement the small num- 
ber available on dial access. 
The third type of distribution which originates in the communica- 
tions center is portable equipment such as a classroom video tape re- 
corder, a super 8 cartridge film projector, and certain types of 16 mm. 
cameras and super 8 cameras. 
In addition to its function as a distribution center, the communica- 
tions center is an instructional center. High school students may elect 
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Television Production I, 11, and I11 as regular full-credit courses. Stu- 
dents serve as crews for the taping and filming produced locally. 
The teachers share in this instructional program by participating in 
miniclinics, the nature of which is illustrated by a few of the titles: 
How to Structure Content for More Efiective Learning, How to Pre- 
pare a Television Script, How to Decide Which Medium to Use, 
Microphones, Cassette Recorders, Filming with a Super 8 mm. Cam-
era, and Effective Television Visuals. 
The communications center then produces mediated instructional 
materials and electronically distributes films and tapes (or live tele- 
vision) to the resource centers and classrooms. It  functions to make 
available to each student the kind of material best suited to liis mode 
of learning at the time he needs it, regardless of who his teacher is or 
what she is doing at the time he needs help. In cooperation with the 
central library and resource centers, the communications center aims 
to preserve the human element in the instructional process by provid- 
ing for independent study, individualized instruction, a variety of pat- 
terns of learning, and the removal of some of the barriers of time 
and place. 
Technology is not the solution to all educational problems, but a 
media services department which offers resources of many kinds, 
readily accessible, can affect the learning climate of the entire school. 
Such a concept of service poses no threat to the autonomy of the class- 
room teacher. On the contrary, it provides her with alternatives in 
approach, in content, in method, and in emphasis. 
With these resources available the teacher can explain a theorem 
in geometry and then say, “If you did not understand that, take this 
cassette home and replay the explanation while you do your home- 
work,” or “Go to the resource center and dial video tape 1273 with Mr. 
Sharp’s discussion of this same problem.” The girl in home economics 
who is ready to put the zipper in her skirt before the class is ready 
can see the teacher’s videotaped explanation rather than wait for the 
entire class to reach that point in clothing construction. The slow 
learner can replay an explanation as many times as necessary without 
“losing face.” The teacher who is inept at threading a projector can 
have the film on dial access and save class time for student contact and 
discussion. 
A tape on dial access can serve the needs of a boy who studies 
best at eight o’clock in the morning and the girl who does not wake 
up until eleven. The video tape on closed circuit television can simul- 
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taneously provide a tape to three classes, each of which is viewing it 
with a different motivation, such as oral interpretation, social studies, 
or English classes studying “Vinie Burrows and the American Negro 
Poets.” Two students question panelists on “The Feminist Movement” 
or “The Draft” or “Student Protest Movement” in a studio videotaping 
with information as current as the daily newspaper, A guest speaker 
from England videotapes his theater lectures as a valuable resource for 
next year’s students. The instructional contributions of the communica- 
tions center are significant in the learning environment of the school. 
The communications center-the technological arm of the library- 
operates successfully when it assists in matching the most appropriate 
resource with individual student need for more effective learning. 
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L L O Y D  P.  M O R R I S  
ED UCATI 0N AL TE LE C O M  M U N I C  A T 1 0  N s-teledu-
cation-has been in commercial and industrial use for some time, yet 
is relatively new and unfamiliar to many in our school systems. Our 
traditionally operated school systems are so outdated and far behind 
in the art of information dissemination that we are lagging behind 
other world powers and societies, Not enough teachers, schools and 
facilities, nor money will be available to do a top level job of informa- 
tion dissemination and to meet our future educational needs if we 
continue to operate as we have in the past. The use of new techno- 
logical aids to education and information dissemination could reduce 
the daily load on teachers and improve the utilization of personal 
competencies just as technology did during the Industrial Revolution. 
A concept study of total educational telecommunications systems 
shows that our society is made up of interdependent systems and sub- 
systems. As technology becomes more advanced it becomes more and 
more critical that all levels of our society be able to communicate and 
interact. Our past educational system has not prepared us well enough 
to do this; a radically different approach to educational communica- 
tions is needed to coordinate systems and make them relevant to 
society in general. Considerable effort and understanding are required 
in the direction of system coordination, 
Many disadvantaged areas of education, economy, production, 
knowledge and skills occur in society which seriously retard what 
might otherwise be a faster moving systems economy. One way to 
eradicate these problem areas might be to provide more and better 
educational communications subsystems to interconnect the poverty 
areas with the affluent areas. 
People still believe in the importance of education but are asking 
for significant improvement in quality and quantity. The Office of 
Lloyd P. Morns was formerly National Systems Consultant, Motorola, Inc., 
Chicago, Illinois, and is now a consulting member of the Tri County Division, 
Illinois Association of School Boards. 
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Research and Development of the National Association of Educational 
Broadcasters suggested to the Commission on Instructional Tech- 
nology in its report to the President and Congress of March 1970 that 
we will probably see the electronics medium supply basic components 
of a new instructional system for school, university and other training 
facilities. I t  will be in effect a development which will make possible 
the higher levels of instructional productivity and efficiency needed 
for effective implementation of truly universal educational oppor- 
tunities. 
One of the most relevant national level studies and reports on Auto-
mation and Technology in Education. was a book-sized report of that 
title by a joint congressional subcommittee on economic progress of 
the Eighty-ninth Congress, second session.1 Their summary release of 
August 18, 1966, points out needs, cautions, potentials, and urgency 
for educational communications systems analysis, application develop- 
ment and the evaluation and extension of all such services. A good case 
is made that teleducation, or an educational technology automation 
revolution, is in the best national interests. 
Outside the field of education a culture of electronic communications 
knowledge, information dissemination and changing skills is making 
its presence known worldwide. A large problem may well be to match 
the educational system and its output to our electronic communications 
culture-one that has produced a revolution of rising social and 
economic expectations, 
A comprehensive educational communications systems analysis must 
include a wide range of system and subsystem study for resolving 
teleducation problems and identifying objectives and procedures. Such 
teleducation considerations should also include deliberations on known 
media such as computer-managed operations and programming, in- 
structional television fixed service, computer-assisted learning labora- 
tories, remote random access interconnections, person-to-person re- 
sponse systems and teleconferencing. Additional focus should be on 
library materials interchange, information retrieval, and selective dis- 
semination, to name a few, Cable television (CATV), wired city/ 
nation concept potentials, and new kinds and magnitudes of software 
studies and developments should also be explored. 
Several recent national level in-depth government and nongovern- 
ment reports stress the importance of educational/instructional tech-
nology applications and the need for massive improvement programs 
in most types of in- and out-of-school education. 
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Government and nongovernment studies show that the present state 
of the art can provide the know-how to implement a federal and/or 
intercontinental level of “Networks for Knowledge.” A federal level 
implementing bill concerning such a network was passed as Public 
Law PLQO-575,Ninetieth Congress, October 16, 1968, S3769, Higher 
Education Amendments of 1968, Title VIII, “Sharing Educational and 
Related Resources.” Appropriations were authorized for over $19 
million to the end of fiscal 1971. At this writing, however, Congress 
had not yet funded it. 
Long-term educational needs will require a much greater proportion 
of support than is now in evidence in the software effort; hardware 
can only serve as the vehicle. 
In the field of education the teaching content still must come from 
teachers, although it seems obvious that eventually video recorders, 
film chains, and other auxiliary devices will be required and used 
regularly as one of many subsystems to meet special schedules and 
needs. 
Tremendous industry, public and Federal Communications Com- 
mission (FCC) attention has been focused on CATV. The system has 
grown to over 2,300 systems in the U.S. which serve 4.5 million sub- 
scribers; the largest system serves 35,000 subscribers. Sixteen systems 
serve over 14,000 subscribers each, the total of 14,000 being the num- 
ber of subscribers in the U.S.twenty years ago. Last October the FCC 
ordered CATV operators serving more than 3,500 subscribers to 
originate some local programming, in addition to merely connecting 
or repeating conventional off-air programs, which should result in 
more channels of better quality being available on cable. CATV “wired 
city” and “wired country” concept areas will be interconnectible to 
better cover wider areas. Satellite will undoubtedly become part of 
the interconnecting picture for some inter-area and intercontinental 
applications. 
Evidence indicates that if most of the statewide public service 
agencies needing wide area communications could be tied into a 
properly coordinated foundation system, then all could get better and 
more extensive service for appreciably less cost per user message. Costs 
could be apportioned among the state police, highway commissions, 
conservation commissions, farmers’ weather warning services, public 
health, public assistance, etc. Applications for licenses for cross-country 
microwave systems have deluged the FCC in Washington, since it 
appears that the FCC might allow these systems to parallel some 
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common carriers. This movement may significantly aid all forms of 
information, knowledge, and educational communications manage- 
ment. 
Interstate wide-band communications networks would permit the 
transmission of information coast-to-coast at astonishing speed-the 
contents of a 500-page book have been transmitted in five minutes. 
Instructional materials centers, school and public libraries, etc., in a 
state could have continuous access to a single state master library for 
information searches and retrievals, and teaching materials. Conven- 
tional information access and retrieval systems are in operation, as 
well as a computerized national level medical information file, with 
slow-speed conventional narrow-band telephone channels. The wider 
the band width, the faster these systems can work, and the more 
channels can be multiplexed, i.e., one television channel can support 
over 2,000 telephone channels. 
Some states are already planning to use some type of multiplex 
channels over conventional broadcasting channels. Four printing or 
control channels may be superimposed/multiplexed on a conventional 
television channel, This would mean that one educational television 
(ETV) channel into a school might also carry four channels of con- 
ventional-speed printing which could contain library/reference in-
formation simultaneously with the picture, One FM broadcast radio 
channel can use subsidiary communications authorization ( SCA ) 
multiplex to carry (in lieu of two channel stereo) two audio and two 
narrow-band printing or control channels into the school on one FM 
broadcast base channel, (SCA has been in use several years for many 
commercial applications. ) This means that two conventional broad- 
cast channels into the school could be converted into nine mixed 
information-knowledge lesson channels, if less costly methods do not 
become available. Another method would be to duplex one audio and 
one fifty words-per-minute radio printer simultaneously on one normal 
audio channel. Where real time lip-synchronous television may not 
be necessary, it is feasible to send “slo-scan TV” on one audio channel 
(somewhat like ‘blackboard by wire”) with accompanying audio on 
another channel, and thus electrically transmit audiovisual informa- 
tion by wire on conventional audio magnetic tape. Similarly, it is possi-
ble to transmit an audiovisual course sequence by radio or telephone, 
record it on a conventional audio tape recorder and store, delay and 
play it back later, in or out of school. Many such approaches are both 
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practical and economical, if the complete system is correctly planned 
and implemented with software support. 
Another advance concerns speech time compression (STC) of 
audio teaching materials. If the rate of the conventional talker (100 to 
150 words per minute) could be matched to the thinking and auditory 
/hearing rate of the listener (500 to 600 words per minute), in order 
to prevent listener mental thought idleness and wandering three- 
fourths of the time, then learning perception and mental retentivity 
could be improved, as well as saving millions of man-hours of learning 
time. This has been easily and economically done in commercial re- 
cording/taping applications for some time. Also, much of what appears 
on TV could be done as well on audio only or radio. One ETV chan-
nel could support 2,000 audio teaching channels, each of which could 
possibly save substantial amounts of learning time. It is suggested 
that the introduction of some of these methods into the educational 
communications picture could materially improve both the quality and 
quantity of education. 
The local community, school, library or instructional materials 
center portion of a teleducation system may include several different 
media, and several different means of information distribution inter- 
connections. A comprehensive teleducation system should be designed 
and specified to accommodate interconnections of subsystems with 
minimum cost, time and effort. In some instances, for economy reasons, 
one approach may cooperatively serve several other subsystems. Local 
subsystems may be interconnected with interstate, intrastate or inter- 
continental subsystems, thus opening up fantastic new horizons. Both 
flexibility and standardization are extremely important to such inter- 
connections. 
Some of the specific new equipment and new methods now availa- 
ble, or soon to become available, are discussed below: 
A. A wide range of television and film pickup cameras is currently 
available, in color and black and white, for generating lesson se- 
quences for studio, classroom, or outside portable work. In some in-
stances local and systems service and maintenance are handled either 
by students or regular communications service stations on a contractual 
basis. 
B. Some programs are transmitted live and on-line on real time to 
local classrooms or by distribution systems to other schools or areas, 
or even worldwide. In many cases programs are recorded and stored 
for later exchange and rental by recording and distribution libraries. 
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Most broadcast ETV stations have a wide selection of studio facilities, 
course production facilities, and video magnetic tape recorders avail- 
able. Broadcast “compatible” recorders, generally in the $100,000 
range, can handle tapes from other similar recorders in black and white 
or color, and on commercial broadcast channels. 
C. Twenty or thirty different smaller (and lower cost) helical or 
slant-track video tape recorders in the $1,500 to $20,000 range are 
available for school and institutional use. These are sometimes com- 
patible for playing tapes made on other recorders of the same model 
and make. Tapes, however, are not interchangeable or compatible be- 
tween different models and makes or on FCC broadcast TV channels. 
There is no standardization of non-broadcast video tape recorders 
(VTR) in the U.S. Lack of interchangeability of tapes has long been 
a serious problem. Most VTRs are of reel-to-reel design now, and the 
Japanese, who make most of the existing slant-track helical units, have 
recently adopted an industry standard for certain classes of units. 
D. The great fervor going on in VTR circles now is to come out with 
a new self-threading cassette or cartridge arrangement, mainly aimed 
at home use. New principles of recording are emerging, such as reduc- 
tions in size and cost, and more convenience in use. CBS/Motorola, 
Cartridge TV, Inc. (Cartrivision), Avco Corporation, and Panasonic 
have already demonstrated automatic cartridge units in hopes of com- 
peting convenience-wise with the conventional record player. Some 
optimistic analysts predict a new cartridge VTR industry amounting 
to a billion dollars by 1980, and a dozen companies are working on 
different versions. 
E. The CBS/Motorola electronic video recording (EVR) system 
is non-magnetic, but essentially a miniature photographic film ap- 
proach where the film is “exposed” by an electronic beam controlled 
from a television type signal. It plays back with a television type signal 
through a conventional television receiver and closed circuit television 
(CCTV) system. The reel/cartridge is automatically self-threading 
and rewinding, about 7 inches in diameter and appears much like a 
conventional 7-inch reel for a home tape audio player. It will play 
twenty-five minutes in color or fifty minutes in black and white; it 
cannot, however, be used for local recording. A completely processed 
16 mm. film or conventional VTR tape must be sent to CBS to be con- 
verted to EVR format. Since each reel contains about a quarter million 
images, future information/document storage and retrieval capabilities 
for information retrieval systems are forecast, as in the case of some 
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slant-track applications, This unit is expected to be marketed by the 
fall of 1971. 
F. RCA has a new and still different principle (SelectaVision) on 
the way, using laser beams and holography to play thirty minutes per 
cartridge. The holograph image is virtually indestructible, even if 
holes are punched in the film, 
G. Japan’s Sony and the U.S.’s AVCO expect their magnetic tape 
cartridges to play for over 100 minutes. 
H. A new super 8 mm. film, German Nord Mende color vision unit 
for playing into a conventional TV receiver, is also on the way. A West 
German h n has developed a flat magnetic disc video unit that will 
run for fifteen minutes per disc; estimated prices are approximately 
$150 per unit and $2.50 per disc. This seems to be the lowest cost 
production in the non-reel-to-reel class designed for individual use 
and the nearest to the conventional record player in operation. If such 
units are developed for the home, they will most likely also be de- 
signed and marketed for school and institutional use. The CBS unit 
is already being promoted for education and training use at a cost of 
about $800 per unit and with cartridges in the $25 range. 
I. Magnetic tape VTRs have great potential and considerable use 
in the educational technology field for recording and immediate play- 
back, as well as for record-store-delay-replay modes. 
The library or instructional materials center (IMC) for a school, 
community, school cooperative, etc., must soon be an electronic 
center also so that many forms of information retrieval and distribu- 
tion, including electronic data processing, can be interconnected in 
the electronic wireline. A German development is said to permit elec- 
trical transmission of moving images over conventional local exchange 
telephone systems. Daily newspapers are now electronically set up via 
computer and simultaneously published coast to coast. Radio printers 
and facsimile now regularly transmit electronically printed matter 
and convert to printout copy from 1,000 to 10,000 words per minute. 
Telautograph and the “wired blackboard have been in use for some 
time. 
Some new developments in transmission and receiving methods and 
devices are discussed below: 
A. Computer-assisted instruction (CAI ) has been considered prac- 
tical, effective and economical for some applications. The task remains 
to make CAI convenient and to train enough software instructors/ 
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developers to handle the job. In the next year or so, one non-metro- 
politan computer location is expected to serve 10,000 students in 
public schools “on-line” via telephone lines. 
B. Both audio and video random access systems have been on-line 
for some time at several locations throughout the country. At one 
university an audio random-access on-line system through which 
several hundred students receive lessons has been in use for several 
years. The voluntary student application rate has grown from 3,500 to 
40,000 requests per week. When the content originates from well 
trained and well prepared teachers, the learner can progress as fast 
as he wishes-and seems to prefer the above method. 
C. One high school is in the process of building a $2 million formal 
workhorse AV random access dial-up system, The system is designed 
to enable the audio “A” portion to extend to students’ homes via the 
conventional telephone. A large city system is doing a similar experi- 
mental system for the handicapped (blind). 
D. Wired blackboard course sequences have been tape recorded 
on conventional home and school tape recorders for later and repeated 
use. These tapes can be used for local library IMC or phone booth/ 
carrel use, or for remote telephone lines connected to other schools. 
Such first-run live, on-line applications have been in regular use for 
some time in widely differing situations. 
E. There is evidence that significant learning can result from non- 
real time, non-synchronous television presentations ( a  form of slow- 
scan TV). It is practical to transmit images over a conventional tele- 
phone line and to store the pictures on a conventional home or school 
audio tape recorder. The video images and audio can be stored on a 
conventional audio cartridge for later playback. This system has fan- 
tastic educational/electronics communication potential-it may easily 
become an automatic-dialed random access item. Between 200 and 300 
such channels could be placed on one conventional ETV channel for 
multi-use broadcasting. 
F. There is reasonable experimental evidence that two to four 
facsimile or radio printing multiplexed channels, simultaneously super- 
imposed, can be transmitted on each conventional TV channel. These 
multiplexed printing channels could make much more electronic hard 
copy available for interlibrary or interschool applications, or to accom- 
pany television lectures. 
G. Commercial multiplexing on FM radio has been standard FCC- 
authorized practice for several years. This means that each community 
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and high school FM channel could be very economically used for 
carrying two audio and two narrow-band control or printing channels. 
This makes the small, low power educational FM station a valuable 
educational electronic resource for distributing educational materials 
and recordings electronically over the air to schools, instructional 
materials centers (IMC), or homes. 
H. Just as we must have a library to organize, classify, store, and 
retrieve books and printed matter, now we must have the IMC to 
manage our non-book instructional materials. The magnitude of non- 
book information is becoming so great that the last formal non-book 
materials bibliography contract with the United States Office of Edu- 
cation was a nearly half-million dollar undertaking, and there are 
several such ongoing projects in the U.S. 
I. Several computer-based wire and cable accessed information 
stores are available where 15 to 20 million documents can be stored, 
and where the desired coded abstract or document can be retrieved 
on-line and delivered to widely separated locations at the rate of five 
seconds per million reference items stored and searched. This has the 
potential to make an ideal statewide or institutional information man- 
agement system once a statewide telecommunications knowledge net- 
work system is available to interconnect with such a modem electronic 
tool. 
J. As these statewide telecommunications system networks become 
available, we can begin to make optimum use of multiplexing tele- 
vision and radio information channel subsystems. Several states have 
moved to statewide networks, and some twenty states have formal 
telecommunications networks in the planning stages. 
K. An essential point in the trends in information management and 
distribution networks is that wider and wider channel band widths 
are necessary. Already the FCC has started 10 instead of 6 MHz 
conventional TV channel band widths in a special service. Many 
commercial closed circuit systems have already pushed far beyond 
this and, in addition, it has been suggested that some ETV and in-
formation-handling systems need two channel widths (12 MHz) to 
get needed detail and speed. As new services are added, as old services 
go to more interconnecting places, and as interconnections are con- 
solidated in an information network, more communications space is 
needed, The more the coordination and consolidation, the more the 
unit message cost can be reduced. Without careful consolidation, 
insufficient channels will be available for desired flexibility. 
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L. By careful systems analysis and coordination, a most efficient 
arrangement can be developed. By including the largest area sub- 
systems and needs, it is possible to design the best base system that 
will also serve statewide needs of other public agency systems and 
save more collective costs for the future. 
Several digerent intersubsystem or inter-area primary distribution 
arrangements should be considered in a large state or multistate net- 
work: 
1. One such primary distribution system approach is to lease from 
the common carrier systems, Bell Telephone, Western Union, etc. 
2. Leasing from private microwave systems seems to be coming in 
strong all across the country for voice and data use. 
3. Where there is enough traffic, the state can own and operate its 
own system and then interconnect between states. This has consider- 
able flexibility and economy potential. 
4. Another method depends upon the growth of wide-band CATV 
Cablevision, if the application becomes nationwide as many predict. 
5. Using the domestic telecommunications satellites, intraconti- 
nental as well as intercontinental seem to be growing into great favor 
with indications of significant savings. 
6. Many various combinations of the above also seem quite possible. 
Some modifications and refinements appear possible to convert some 
of these devices and approaches to additional functions to extend the 
features of an available total distribution system base. For example, 
some operating subsystems have converted a helical slant-track re- 
corder to “still play” (to show one frame track at a time) one desired 
video picture document which might be selected from perhaps a 
quarter million documents on that reel of tape. This has great potential 
for documented storage and retrieval. By combining this mode with 
accompanying audio retrievals and a computer, one could computer 
program lesson sequences for programmed learning-a form of CAI-
from remote line interconnected locations or for random access sys- 
tems. Both applications could have great signscance for statewide 
library information management as a part of a statewide educational 
information network. 
In the past because too few channels have been available and be- 
cause of costs, most of the educational communications applications 
have been one way to the student, although many were nevertheless 
reasonably successful. With better combined systems design and more 
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multiplexing means for h d i n g  new channels, it may be possible to 
add many more student response channels than could previously be 
accommodated. As some elements of the curriculum go to more and 
more people, and as the overall network is expanded, the situation 
soon occurs where there is not time for all responders to get back to 
the teaching source (when it is real time). When recordings are used, 
this response must be handled in other ways. Low-level two-way com-
munication is very desirable when people and time permit. 
Enough examples of both potential and problems have been shown 
to indicate the immensity of the systems, the operational engineering 
and the software awareness necessary to make innovative educational 
approaches function. These approaches must realize some of the signs 
of the times: an unmistakable trend in the direction of the communica- 
tions/electronic culture and the concomitant problem of the relevancy 
and expectations revohtions. If a base system were now available, 
more specific proposals and suggestions could be made. When com- 
munications technology and education get together and sufficiently 
understand each other, they will discover that each can aid the other 
in great measure to bring educational advantages to many more 
learners, a must if education is to cope with the communications/ 
expectations revolution. 
Nothing on the educational horizon has such great potential to help 
our educational system as the application of the already known com- 
munications technology techniques of two-way information handling 
and dissemination. No single sector of our economy, outside national 
security in wartime, could become a larger consumer of communica- 
tions technology than the educational sector, and no sector needs it 
more. Even so, nothing much will happen if these sectors do not under- 
stand each other’s language, needs, and problems. 
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Furniture and Related Facilities to 
Accommodate Multi-Media Activities 
in Libraries 
G I L B E R T  E.  T A U F F N E R  
MULTI-MEDIACENTER DESIGN should be based 
upon a carefully researched and charted plan that incorporates a 
primary concern for the instructional program and the clientele to be 
served. The plan should be amenable to probable changes in tech- 
nology, curriculum and instructional aims, staff competency and 
composition, community structure, and administrative organization. 
One or more activities identified under the plan should consider 
furniture and related facilities to be used in the center. It is apparent 
that these activities should not be undertaken independent of other 
activities that assess and determine 1) instructional strategies, 2) 
physical size of the center, 3)  physiological and psychological char- 
acteristics of the center’s clients and st&, 4) financial resources, and 
5 )  time allowed for completion of the center. Each center therefore, 
will represent a unique composite of features and the activities relating 
to the furniture and facilities will result in decisions which are also 
unique to that center. 
Often the identification and purchase of furniture will need to take 
place on fairly short notice and under limiting conditions. When such 
is the case, the person given the problem of selection cannot work 
under the more-or-less ideal conditions of the PERT chart or critical 
path method.1 The type of purchase that stems from one person mak- 
ing a decision without adequate participation by other staff, or with-
out consideration for such factors as the availability of a repair agency 
or a sufficiently trained staff to conduct the type of activity called for 
by the inclusion of the item or feature in the media center, can leave 
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the purchaser, the user and the administrator unhappy. As a practi- 
tioner, the author has seen too many instances where sophisticated 
equipment and facilities have been placed in media centers only to 
lie fallow because not enough trained staff members were on hand to 
realize the potential of the purchase by utilizing the equipment and 
training users, or where there was insufEcient budget to supply ac- 
companying materials and repair parts or accessories to make the 
initial items worthwhile. Too often, new furniture and facilities are 
pushed to one side, converted to older practices, or removed to a dead 
storage area. If faced with the need for accountability, many facets 
of the media center might be found wanting in the area of the utiliza- 
tion of furniture and facilities already on hand. 
More than ever before, boards of education and tax payer groups 
are asking valid questions concerning the value of non-print materials 
and equipment in the learning and teaching process. It might be wise 
to consider each purchase from the doubting standpoint of a critic 
and carefully justify the selection of any hardware system or piece 
of furniture, 
Before proceeding any further, the author will state his purpose for 
this article and what he hopes the reader will achieve. The purpose 
of this article is to assess the current state of furniture art and to note 
certain types of facilities that are emerging and have potential merit 
for present and future media center design. The purpose is not to 
prescribe any specific solution, promote any particular product, nor 
predict success for any approach. The decisions to be made for any 
one center should result, as stated above, from a careful and compre- 
hensive study of the many factors which will be involved. 
The goal is to ensure that the reader, after reading the article, will 
be better acquainted with the types of furniture and facilities now 
available, the ability of industry to provide answers to media center 
design problems, and the competitive approaches to similar design 
problems taken by industry, The reader will have an understanding 
of the basic design considerations that should be studied before 
decisions are reached, and he will be given a sample listing of firms 
that represent a large industry and that have exhibited innovative 
products. A final objective will hopefully be to leave the reader with 
a sense of his own ability to devise and create innovative furniture 
and facilities based upon his individual program and center needs 
and with a sense of his obligation to share his innovative ideas with 
others, including industry. 
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A review of the literature in the area of furniture and facilities for 
multi-media use yields much valuable reading. In addition to the 
literature, informal discussions with school architects, furniture de- 
signers, and other consultants provide useful information. A third 
route to information consists of visiting center installations and observ- 
ing them in use. Witnessing the advantages and disadvantages of 
various items as they function in a center can sometimes tell a different 
story from the one printed in the attractive brochure. These three 
routes of study-1) books, brochures and periodicals (see the Addi- 
tional References at the end of the article); 2)  human resources, 
through live interviews and written communications; and 3)  visita-
tion-are recommended to anyone seeking information relative to our 
topic. 
The person seeking solutions to furniture and facility problems 
should have concern for trends in instructional, industrial and socio- 
logical designs. This concern will often be manifested in doubts or 
uncertainty about whether the design is compatible with established or 
innovative standards, will function suitably with other elements, or 
will become obsolete before it is operational. The desire to select 
the best in furniture and facilities leads the intelligent selector to 
attempt to gain some indication as to the portents of the future for 
our culture (including human living patterns), the nature of building 
construction, and the “life” of appurtenances that will surround man 
and his institutions. 
An interesting book by Alvin Toffler entitled Future Shock assembles 
observed trends in our culture into some basic premises that hold 
promise for better decision-making. A brief summary of a few of 
Toffler’s hypothetical forecasts follows. Transience is the name of the 
game with the existence of mobile, modular buildings assembled in 
sections capable of expansion, contraction, and changing accessory 
features; of throwaway equipment and materials designed to achieve 
specific and/or limited purposes and designed with a short life to 
permit adjustment to obsolescence; of modular plug-ins and electronic 
control units capable of easy replacement and expansion to provide 
additional service; of a movement toward rentalism of equipment and 
furniture; and of mobile teaching, administrative and student popda- 
tions.2 As student and community characteristics change, the nature 
of the school and its furniture and facilities will change. Future 
populations may become ‘<new nomads.” 
One consideration, then, of furniture and facilities to be placed in 
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the media center is the extent to which they can be altered or re- 
arranged for various purposes, disposed of easily, and tied or linked to 
other fluid designs or components. Rather than permanently imbedding 
conduit in concrete to reach certain fixed receptacles, is it possible to 
have the entire carpet capable of carrying power to idn i te  points, or 
to have flexible and unobtrusive ducting that can change its physical 
shape and structural pattern to suit fluid instructional arrangements? As 
wild as these thoughts seem, our culture already has embarked upon 
this constant restructuring, Just as New York City may never stop being 
rebuilt and rearranged, media centers and their internal service com- 
ponents may always be in flux with the new constantly being added 
to, or substituted for, the old. The pace of obsolescence in media 
centers can already be seen in many schools. 
Again, recognizing these trends, the chair that becomes a table, that 
becomes a shelf, that becomes a divider, that becomes something else, 
is an item of furniture that may be a more practical decision than 
previous conventional chair designs. Instant carrels that store com- 
pactly, assemble easily, offer a raceway that accommodates a retracta- 
ble power cord, and have input and output jacks at the end of the 
panel are now on the market. These carrels also feature interlocking 
partitions which can be set up and disassembled without tools. Cabi- 
nets are available that offer lateral flexibility of shelving and snap-in 
back panels that change from unit chalkboard (movie screen) to a 
built-in board mounted on casters, and that can be readily set up as 
dividers or partitions. Cable mold conduit of rubber and plastic carries 
current anywhere, and textured fabric-covered curved screen panels 
offer acoustical separation to work areas. Wireless loop audio systems 
and inexpensive cassette players can offer flexibility and fluidity. 
The multi-media center has typically been divided physically into 
functional areas. One way to review various items of furniture is to 
consider them in terms of their placement within a functional area. 
These areas, as well as individual furniture items, may be identified as 
follows: print and nonprint materials storage; media equipment stor- 
age; library/media staff areas-the administrative control center; 
teacher/student materials preparation area; independent and group 
study areas; professional library area; educational and commercial 
television/radio viewing and listening area; study carrels; seating, 
tables and visual display units; and area partitions and cabinets. In 
addition there are common elements that exist in more than one area. 
These include lighting and acoustical treatments; electrical power 
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wiring and conduit; selection of complementary color and textured 
surfaces; proportions, scale, and style of furniture; audio delivery sys- 
tems; etc. Care taken in selecting these components will pay off in 
creature comfort, convenience, and other physical and psychological 
easements. 
Before considering furniture and facilities for media use in the vari- 
ous functional areas of the library, we should note the somewhat 
different approaches to solutions of problems in equipping primary or 
elementary schools and secondary schools. The library media center 
for the early learning years may now feature very low furniture group- 
ings that can be moved from place to place over a heavily carpeted 
area. Oriental-like in design, pads and cushions often replace chairs, 
and reading wells offer groups a pleasant, informal focus. Many furni- 
ture firms have hired design consultants to create lively and innovative 
designs for these “first” learning centers (see Appendix for a list of 
suppliers), whereas the middle and secondary schools’ media center 
furniture possibilities are still rather stereotyped and formal in ap- 
pearance, although some architects and planners have set out to pro- 
vide such casual items as space for a modern fireplace with relaxing 
chairs before it (which is usually the &st choice of students who enter 
to use the center.) The 1970 ALA Conference had displays of many 
redesigned items of furniture, but innovation was not as apparent for 
the secondary school library as for the elementary. The displays, in the 
author’s estimation, still exhibited an over-indulgence with furniture 
and facilities for handling printed materials, although some furniture 
firms offered extremely functional designs, Some expensive foreign- 
made items seemed to offer the best evidence of good design, but 
glimpses of the expected exciting future were infrequently perceived 
by suppliers. 
Because of changes and shifts in educational schemes (curriculum 
and instructional programs that emphasize differentiated staffing, in-
dividualized approaches to learning, including prescriptive teaching, 
relevance to the world about the student, less static courses, more 
course offerings), we can perhaps generalize and observe that furniture 
and facilities will vary more in size, function, and appearance than 
their predecessors. They will need to suit clients exhibiting greater 
variability in age, size, occupational type, economic level and experi- 
ential background. There will be more items with specialized charac- 
teristics such as provision for digital response or audio/active equip- 
ment. There will also be items more capable of being turned, 
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combined, or converted to differing instructional needs. Built-in 
electronics will be of a plug-in modular type to permit rapid repair 
through replacement. 
The following discussion of furniture and facilities by functional 
areas will be most relevant to middle or secondary comprehensive high 
schools. 
PRINT AND NONPRINT MATERIALS STORAGE 
Adequate storage areas for materials of vaned sizes and shapes 
call for efficient means to conserve space and provide quick access to 
items. The furniture industry has produced an admirable solution, 
in the form of a cabinet to most storage problems. Known by various 
trade names, this cabinet stores tremendous quantities of items and 
still permits ready access to any item. Audio cassette and 8 mm. film 
loop libraries will multiply in number and can be fit into this type of 
storage unit. Shelving can be adapted to hold any type of material, 
even large charts and pictures, as well as 3-D globes and sculpture 
pieces. One disadvantage is that only a very few people at a time can 
use and move a cabinet. This limits the expandable units to infrequent 
individual use items and/or staff use. Other cabinets on casters can 
provide storage of materials that can be shunted about in open areas. 
These will also provide an answer to shifting partition problems. 
Another specific storage problem is that of providing space for 
personal items carried by students to library/media center areas. Large 
handbags, books, and other materials can clutter table and carrel tops. 
A means should be sought to provide storage for student property. 
There is a possibility that such new media items as headsets, cassette 
recorder/playbacks, cassettes, etc., can disappear unless some plan is 
made for adequate check-out procedures, and the temptation to 
remove such items from the center along with other legitimate personal 
items is diminished. Control of paperback books and cassettes espe- 
cially is needed. 
Industry has developed several solutions for smaller collections of 
cassettes that can be located near the materials control center of the 
media center. One inexpensive rack displays cassettes on a lazy suzan 
arrangement, Even less expensive cassette storage can be handled 
with the plastic notebook holders now available that store sixteen 
cassettes per volume. In large center installations where rooms or 
sections are set up for independent or class study within specific 
disciplines (such as science and technology, social sciences, foreign 
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language, etc. ), small resource collections of cassettes, reference books, 
and other media bits can be placed in cassette volumes and tote-bin 
storage cabinets. 
MEDIA EQUIPMENT STORAGE 
If the media center holds responsibility for all equipment to be 
distributed throughout the school, a secure area needs to be identified. 
Vandalism and theft appear to be increasing within school systems, 
and much media equipment has potential value outside the educa- 
tional field. Television receivers, motion picture projectors, recorders, 
etc., should be stored where they will be secure. Within this area, open 
steel shelving of varying dimensions still affords the most practical 
storage although such equipment is heavy and bulky. Sturdiness and 
flexibility of shelf space should be prime criteria for shelving. Built-in 
cabinets for filmstrips and records are available from many suppliers. 
A word should be said here concerning furniture that offers internal 
structuring for specific use of media systems and pertinent materials 
storage. The limitations of such furniture, aside from higher initial 
expense, often outweigh their unitary advantage. Furniture that 
permits expansion, contraction, alteration, or differing arrangements 
of components, in the long run usually proves to be a more valid 
investment. Microfilm and microfiche readers, as well as coin-fed 
copying devices, may need to be placed in a canteen-type area where 
students can independently draw upon their services. While furniture 
can be purchased that has built-in rear projection devices, simple and 
inexpensive fold-up screens can usualIy offer a more flexible solution. 
LZBRARY/MEDIA STAFF AREAS-
THE ADMINISTRATIVE CONTROL CENTER 
Furniture for the administrative control center area becomes more 
differentiated when multi-media approaches are introduced. Several 
h s  have modular units that fit together into a comprehensive service 
function. 
Distribution of individual items such as playbaclts, film loop projec- 
tors, headsets, or listening center equipment, cassette and film ma- 
terials, as well as program source equipment such as wireless systems 
head-end gear, intercom units, and patch panels requires new cabinet, 
shelf, and console-type arrangements. Such a control center should 
be in view of powered carrels or dial access information and retrieval 
systems equipment or computer terminals in order to offer assistance to 
users and to monitor the physical use of expensive systems. 
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A media processing area that may be combined with the teacher 
materials preparation area should include the typical furniture and 
facilities as competently explained in the publication entitled Learning 
Resources Library and published by the North Carolina Department 
of Public Instruction.3 
TEACHER/STUDENT MATERIALS PREPARATION AREA 
Every multi-media center should have a facility that will be fur- 
nished with cabinets, counters, work stools, benches, a sink, racks, and 
shelving capable of permitting teaching staff and students to prepare 
instructional materials, Art and craft equipment, simple photographic 
materials and reproducing devices, a paper cutter, mounting, matting, 
and laminating presses and boards, small power tools, etc., should be 
provided. A partial list of furnishings for such an area (preferably 
acoustically treated and visually separated from other functional 
areas) would include the following: 
Permanent facilities 
1) a double stainless steel sink in a counter 15 to 20 feet long with 
storage cabinets below and a counter top at least 30 inches deep 
Storage cabinets 
1) 30-inch high cabinets on rollers with formica tops for storage 
of 30-inch by 40-inch cardboard with shallow shelves in lieu of 
drawers 
2) 30-inch high cabinets on rollers with formica tops and tote trays 
3)  30-inch high cabinets on rollers with formica tops and sliding 
doors and shelves 
4 )  72-inch high cabinets with doors for storing supplies 
5) storage cabinets without doors (just shelves or bins for storage 
of supplies) 
Drawing board stand 
1) which would hold portable drawing boards that would be stored 
horizontally in thin shelves 
2) equipped appropriately with scales, pencils, drawing instru- 
ments, erasers, triangles and other drafting tools 
Tool storage cabinet 
1)  containing portable hand and power tools, i.e., portable electric 
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jig saw, portable %-inch electric drill hammers, screw drivers, 
drills, and hand tools of like nature 
2) storing an assortment of nails, screws, a staple gun, staples, etc. 
Work tables 
1) on rollers or otherwise easily moved 
2) with laminated maple tops, and capable of being used separately 
or being clustered together with the 30-inch high storage cabinets 
described above to form very large work tables 
Work tables-industrial arts type 
1) complete with metal vise and wood vise, laminated maple top, 
drawers, and on rollers 
ZNDEPENDENT AND GROUP STUDY AREAS 
Furniture and facilities for these areas are discussed under other 
sections but a word should be said for the lounge type area for relaxing 
and which would provide space for independent study utilizing wire- 
less loop transmission and for student check-out of portable equip- 
ment. Some people like to learn supine; furniture for libraries could 
include a tilted board appropriately upholstered with tablet or shelf 
arms for casual perusal of periodicals (as yet unavailable). 
PROFESSIONAL LIBRARY AREA 
This area of the library will contain professional publications as 
well as film,video tape, cassette, and other materials. Furniture and 
facilities should be conducive to mulling and browsing and contain 
comfortable seating and visual displays of current acquisitions, etc. 
The area should be in proximity to the materials development area 
where copying and transparency-making devices are located. Master 
sets of overhead transparencies and other materials should be at hand. 
There should be multi-use tables that can be placed together to form 
surfaces of varying size for individual and group use. Furniture should 
also be provided for independent study by teachers utilizing pro- 
grammed cassettes and slide/filmstrip viewers. 
ED UCATZONAL AND COMMERCIAL TE LEVZSZON/RADZO 
VZEWZNG AND LZSTENZNG AREA 
Within the casual reading area, radio and TV reception should be 
furnished. Acoustic treatment should be adequate and/or the possi- 
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bility of headset listening through wireless loop systems. An appropri-
ate rear projection device could flip slowly through available program 
schedules. Lighting fixtures could be of the functional home-type with 
placement to avoid glare on the face of the TV receiver. The TV 
receiver and radio might be a console of living room quality. If desired, 
a record player could also be located in this area and a selection of 
recordings arranged on an attractive display rack. 
STUDY CARRELS 
As another article in this issue is devoted to electronic carrels, the 
author will not attempt to discuss these but would like to note that 
many types are available that offer a wide range in electronic capa- 
bility. There are different opinions held by library/media personnel 
concerning the number, placement, and design of carrels. Some new 
multi-media centers consist almost solely of carrels, with the typical 
library tables nonexistent. The carrels in these instances are often in 
clover leaf groupings rather than along walls, Some users believe that 
this reduces student-to-student distraction to some extent. Lighting 
should be studied to avoid window or artificial light glare. Legs of 
many carrels provide the raceway for conduit, but getting power to 
the carrel location can be a problem. Often tunnel-like cable mold can 
be used judiciously over the floor’s surface. Remember here that the 
possibility of changing program needs should be carefully assessed 
before extensive purchasing of restrictive carrel equipment. 
SEATING, TABLES AND VISUAL DISPLAY UNITS 
Seating for multi-media centers should be comfortable, simple in de- 
sign, structurally sturdy, and harmonious with other elements of the 
decor. Each of the various materials used for seating has unique 
advantages and disadvantages, A study of these has not shown a sig- 
nificant overall superiority of any one material. The integrity of the 
manufacturer is the best guide to selection.4 A new exciting design 
consists of a chair that can be used for several purposes through stack- 
ing and other arrangements. Future chair designs will add excitement 
and diversity to the media center. Fluid in shape and convertible into 
many forms, Styrofoam, inflatable plastic, and new wood and metal 
furniture will offer students informality and interest. 
Many library tables now include provision for power, with electrical 
outlets on the apron, beneath, or in the center top of the table. Many 
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have jacks for headsets and other provisions for listening center ac- 
tivity. Glare-free surfaces on table and carrel tops are mandatory. 
Visual display cabinets are available in many different forms that 
provide for light and sound display equipment. Not enough is done 
to utilize display areas in multi-media centers to motivate student 
interest in public affairs, community endeavors, technology, and other 
potential study topics; that is, posters are often seen, but three dimen- 
sionals and large illuminated photo, loop, and rear-screen projectuals 
are seldom observed. The materials preparation area can be the heart 
of such multi-media communication devices. The type of display we 
have just discussed needs to be differentiated from electronic display 
devices that permit a computer to display questions, instructions, illus- 
trations, etc. This may be a cathode ray tube, screen, rear-projection 
slide viewer, or a simple typewriter device which prints out instruc- 
tions on paper. 
Furniture for areas that feature computer utilization is usually 
specially designed, and I will not attempt to identify these formats. 
The reader is referred to an excellent summary of this topic, as well 
as many others treated in this article, in Instructional HardwarelA 
Guide to  Architectural Requirements, a report from Educational Facil- 
ities Laboratories.6 
AREA PARTITIONS AND CABINETS 
Consistent with our changing times, the internal space of the library 
will become more adaptable to shifting divisions of functional areas. 
New cabinet and partition techniques facilitate this malleability. One 
problem that faces free-standing partitions is stability. Extending 
tension poles between ceiling and floor is one answer to this problem. 
Another is the gracefully curving partition that adds a soft interest to a 
casual reading area and, because of its porous fabric surface and 
curved shape, reduces distracting and tiring noise. 
One solution to the cabinet and administrative control area that 
merits special mention is an arrangement whereby the stafE member 
can stand at a bar-like cabinet, perform several tasks and still remain 
mobile. Power is carried through a cabinet leg in this model. Other 
cabinets in this system combine with hook-on properties to afford as 
comprehensive an administrative area as deemed necessary. The tote- 
bin cabinet should be explored more fully as a solution for keeping 
unusually shaped objects, such as headsets, cassettes, etc. 
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In this article I have attempted to explore in a limited way some of 
the latest approaches to furniture and facilities design for multi-media 
use in libraries, including a rationale for selection. The reader is re-
minded that there are many publications that treat this subject and 
that the field is changing rapidly. A perusal of the Additional Refer- 
ences and the Appendix will yield more information. 
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APPENDIX 
SELECTED SOURCE LIST OF SUPPLIERS, ILLUSTRATING 
TRENDS MENTIONED IN THE PRECEDING ARTICLE 
AV Individual Study Station 
The Worden Company 
199 East 17th Street 
Holland, Michigan 49423 
Cassette Album 
Electronic Systems for Education, Inc. 
800 Roosevelt Road 
Glen Ellyn, Illinois 60137 
Computer Graphics Training Center 
Computer Graphics, Inc. 
1400 Park Building 
Pittsburgh, Pennsylvania 15222 
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Comsto (Comprehensive Storage Components) 
Mutschler School Storage 
BOXDM-1 

Nappanee, Indiana 46550 

Flexiduct-Rubber Floor Duct 
Winders and Geist, Inc. 
1821 Yolande 
P.O. Box 1948 

Lincoln, Nebraska 68501 

Fullspace Book Storage-Compressed Storage 
Lundia, Myers Industries, Inc. 
224 W. Cerro Gordo Street, P.O. Box 309 
Decatur, Illinois 62525 
Furniture for Libraries 
Steelcase, Inc. 
Grand Rapids, Michigan 49501 
Howe Audiovisual Furniture 
Howe Folding Furniture, Inc. 
360 Lexington Avenue 
New York, New York 10017 
Innovative Library Furniture 

Educators Manufacturing Company 

3401 Lincoln Avenue 

Tacoma, Washington 98401 

Library Microfilm Reader/Carrel and Book Trolley 

Library Microfilms and Materials Company 

5709 Mesner Avenue 

Culver City, California 90230 

Library/Resource Center Furniture-Individualized Study 
-Acousti-Tables 
McNeff Industries, Inc. 

2414 Vinson Street 

P.O.Box 10626 

Dallas, Texas 75207 
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Modernf old 
New Castle Products, Inc. 
New Castle, Indiana 47362 
Monitor Cabinets-Multi-use Chairs 
Tacoma Millwork Supply Company 
3000 South Alaska 
Tacoma, Washington 98409 
Movable Walls and Space Dividers 
Claridge Products and Equipment, Inc. 
Harrison, Arkansas 72601 
Rotopanel-Curved Partitions 
Rosemount Partitions, Inc. 
9834 James Circle South 
Minneapolis, Minnesota 55541 
Sunar S System-Clip-on Tables, Work Walls, etc. 
Sunar Industries Limited 
Waterloo, Ontario 
Canada 
12 Channel Wireless Equipment 

P/H Electronics 

117 East Helena Street 

Dayton, Ohio 45404 
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Staffing Patterns and Education for Media 
Center Personnel: Relevant or Regressive? 
A N N A  MARY L O W R E Y  
THEMEDIA CENTER as it is envisioned today and 
projected into the future is a relatively new idea in the profession of 
librarianship. Not much more than a decade ago the librarian who 
broached the subject of cybernetics at a professional meeting was 
looked upon as either an erudite individual who was far ahead of his 
time or a confused person who had stumbled into the wrong meeting. 
Today the vocabulary of librarianship must include not only cyber- 
netics, but also remote access, information retrieval, computerization, 
video, networks and myriad other terms. The growing acceptance that 
all media, in their many formats, play a role in the education of the 
individual has brought educational technology to the forefront in 
librarianship. 
The book medium has always been the forte of librarianship. It is 
the new media, as instruments of communication for learning, which 
cause consternation, As far back as the 1940s, however, while the 
majority of librarians were denying any responsibilities for audiovisual 
resources, there were isolated instances of far-thinking, creative librari- 
ans who provided multi-media services. It would probably be safe to 
say that they functioned this way in spite of their librarianship 
training! 
Library education has an obligation to prepare its graduates to 
function in a variety of positions within the rapidly moving techno- 
logical environments they will inhabit. The stature of the profession 
will stand or fall on the success library education has in developing 
programs which will result in librarians with a better understanding 
of the interrelationships between man, media and machines and of the 
role they must assume to bring these interrelationships to fruition. 
Anna Mary Lowrey is Associate Director, School Library Manpower Project, 
American Library Association, 
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This article is directed to the concept of the library functioning as a 
media center in educational institutions. The words “library” and 
“media center,” and “librarian” and “media specialist,” are used 
synonymously, and while the observations have application for the 
total field of librarianship, the focus is on school, college and uni- 
versity situations. 
Whether the idea of a library as a media center is rejected or sup- 
ported, the reality is that the overwhelming advances in media and 
technology and the changing philosophy in education have caused a 
rapid evolvement of the concept. Standards for School Media Program 
states that “the availability of many materials in a variety of formats 
gives students and teachers the opportunity to select from among 
many resources the media best suited to answer their specific needs” 
and that “the focus of the media program is on facilitating and im- 
proving the learning process in its new directions.” Kevin Ryan 
conjectures about the school of 1993 when he says, “To foster deep 
involvement, much of the school will be devoted to learning environ- 
ments toward which the resource centers of our most advanced schools 
are just beginning to move.”2 Despite the statement of standards and 
predictions for the near future and contrary to the impressions gained 
from a multiplicity of talk and writing, the number of libraries staffed 
and functioning as media centers represents a small percentage of the 
nation’s libraries in educational institutions. 
How is the lag between the concept and the implementation ex- 
plained? A random sampling of replies to this query would result in a 
high percentage of answers related to some aspect of the budget. The 
problem of lack of funds is not denied, but it is too frequently used as 
an excuse for complacency. If funds were available in abundance, a 
great portion of the lag would still exist. The technological advances 
have moved too far, too fast! Change has outrun us and caught us, as 
a profession, still looking in McLuhan’s “rear-view” mirror. While there 
are negative reactions to the overexposure of the word “change,” it 
cannot be removed from the vocabulary. It is the core hypothesis from 
which future direction must come, It  is only the misinterpretation of 
the word which will make it invalid. If change is equated with a 
product, it has little value, Only when viewed as a process involving 
people does it have validity and meaning for librarianship. If we in 
the library profession permit change to happen without being in- 
formed and active participants in it, we are derelict in our professional- 
ism. We must become involved in the moving process of change; we 
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must cope with the impinging forces inherent in change so that we can 
understand and direct them; and we must explore and identify the 
most effective ways to proceed. 
The changes taking place, both technical and societal, impel a close 
look at the library function and the kinds of personnel competencies 
contiguous with that function. This means more than a quiet renaming 
of library education course titles and a haphazard reshding of per- 
sonnel. It will require a three R s  approach involving processes of 
revolution, reformation and reordering. We must not ignore the need 
to abolish some long held truisms; to alternate, substitute, adapt and 
add others; and to put order into what is accepted as essential. All this 
must be done within a flexible framework which will not only permit, 
but encourage, modi8cation and evaluation. 
To achieve new meanings for the profession will not be a simple 
exercise in definition, primarily because totally new variables have 
appeared. Predetermined by the plethora of media, the invention of 
the machines to accompany them, the computer to organize and re- 
trieve them, and their potential as conveyers of knowledge, the new 
variables require a reevaluation of traditional library education objec- 
tives. They make present occupational definitions and staffing patterns 
obsolete and they demand curriculum reform. All of these are inter- 
twined and must be approached as integral parts of the total library 
education program. 
Any method of attacking the problems must begin with a redefini- 
tion of library function-only then can there be sound direction to the 
immediate and long-range aspects of stailing and education. Tech- 
nology has placed a greater demand upon how and where to provide 
access to broader realms of knowledge and to secure the diversity of 
talents required to accomplish the task. The library function, newly 
defined, must incorporate composite thinking beyond the traditional 
patterns of librarianship. When it is considered that the two most 
closely allied resource professions-the “book” and “audiovisuaP’ spe- 
cialists-have exhibited some reluctance to reach a point of agreement, 
this may be a difficult task. The inability to meet on a common ground 
would seem unnecessary, for the goals of each profession should be 
essentially the same-to provide resources “with emphasis on the 
learner, on ideas and concepts rather than on isolated facts, and on 
inquiry rather than on rote memorization , , . and to make the school 
media center a primary instructional center that supports, comple- 
ments, and expands the work of the classroom.” David Berlo hits at 
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the heart of the dilemma when he says, “I would urge us to look for 
similarities among media, not differences; to look for coordination, 
not preservation of separate treatment and equal rights. Obviously, 
there are differences among the media in terms of mission, costs, adap- 
tability to various intents, and effects; nevertheless, our primary need 
is to understand the relationship of our media to effect and intent.” 
A redefinition of function will move the library profession to the 
question, “What types of staff members are needed to accomplish these 
goals?” Any new design for library manpower utilization must perceive 
the deficiencies of pursuing a “closed corporation” attitude. The library 
of today, in addition to its multi-faceted librarianship expertise, needs 
assistance from the behavioral sciences, management, research and 
electronics. There must be cognizance that increased productivity will 
require the delegation of certain tasks to people from a different pro- 
fession and also to people with different degrees of training and 
competency. This staff design must also provide an opportunity for 
entrance and mobility within a flexible career lattice. 
The determination of the kind of staffing required for the media 
center, with its full complex of media and technology, must be based 
upon an orderly plan for identifying the tasks. The task analysis pro- 
cedure serves as a measuring device to ascertain the variety of things 
which are being done or need to be done to accomplish a particular 
function. It also helps to answer the questions: who is doing what, who 
should be doing what, and finally, should it be done at all? The School 
Library Personnel Task Analysis Survey revealed that 59.4 percent of 
the heads of elementary library media centers were clipping items 
from newspapers and magazines and 42.9 percent of the elementary 
audiovisual specialists were delivering and collecting materials and 
equipmentS6 Is it not true that the first task was unnecessary and the 
second task was incorrectly assigned? 
Based upon task analysis, occupational definitions must be deve- 
loped to define the nature of the services and the responsibilities of a 
particular position, accompanied by the knowledge and abilities re- 
quired to perform effectively in that position. At this point the occupa- 
tional definition answers questions about what must be done, how it 
will be done, and the competencies required to do it. It is this kind of 
objective scrutiny that can lead to the development of effective staffing 
patterns. “Attempting to restructure all jobs in a field on the basis of 
the analysis done is not possible, since the goals, functions and pro- 
cesses vary among organizations.” While it is true that each local unit 
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must make the final determination on the best deployment of stafE to 
meet its goals and functions, some general pattern of the essential 
career positions should be available as models. 
Studies now in process are beginning to provide the findings to sup- 
port new occupational definitions, In addition to the JIMS study, the 
Media Guidelines Project and Maryland’s Manpower Project are doing 
active research in the area. The School Library Manpower Project, 
through the task analysis process, has developed model occupational 
definitions for positions in the school library media field. Proceedings 
of two regional workshops of the Council on Library Technology are 
devoted almost in their entirety to the development of job descriptions 
for library technical assistants. Hopefully, the definitions which evolve 
from these studies will identify those aspects which are routine and 
mechanical as opposed to those requiring a high degree of professional 
education. 
The occupational definition must also indicate the place of the posi- 
tion within a library personnel structure. Instances of inefficiency and. 
waste in the placement of library personnel are not too difficult to 
isolate. Professionals are found performing routine clerical tasks. Staff 
members are placed in the untenable position of having responsibilities 
for which they have no preparation, Some librarians still insist that 
theirs is a “SO~O” operation, The question is-why? In all likelihood, it 
is a result of inadequate or nonexistent education in the design of 
library personnel structures based upon a human mansgement re-
sources technique. The accomplishment of a working personnel struc- 
ture, no matter how well supported by clear and precise occupational 
definitions, will falter if administered by poor managers who fail to 
view the contributions of all staff members as important to the total 
staff operation. 
The final ingredient of the occupational definition is the position 
title-and here there is relatively little agreement in the field. A 
proliferation of titles is found-librarian, audiovisual specialist, media 
librarian, media specialist, media generalist, information scientist, 
computer specialist, para-professional, library technician, media tech- 
nician, library aide, media aide, library clerk, media clerk-all equally 
confusing and all carrying different connotations for different people. 
The transition from one title to another and the querulous attitudes 
which accompany it may well become the greatest roadblock in the 
development of occupational definitions acceptable to the profession. 
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Perhaps we too should be called “media.” It would at least imply a 
degree of communication. 
Any attempt to develop a plan for a multiplicity of positions within 
an effective staff pattern has a built-in danger-that of librarianship 
itself. Unless the staff of the media center can be satisfactorily de- 
ployed so that talents may be brought to bear where they are most 
useful, the staff design will collapse before it has a chance to prove its 
worth. Librarianship is not exempt from the problems faced by educa- 
tion and medicine, where there is failure to recognize that the solu- 
tion to personnel needs cannot be found in a greater quantity of “more 
of the same.” Is this caused by an inability to function in a team 
effort, the reluctance to let go of certain kinds of responsibilities, or 
simply a desire to cling to the comfortable feeling which often dis- 
appears within a reordering process? To be fair to the practitioners in 
the field, it should be noted that one strong possibility for the reluc- 
tance to this reordering may be traced to the attitudes acquired during 
their library education. 
This matter of attitudes brings us right to the doorstep of library 
education: what we allow to happen in attitudinal development and 
change will be the very cornerstone upon which librarianship will 
grow professionally. The students drawn to librarianship today are 
looking for many of the same satisfactions as previous recruits. They 
have an interest in people, education and ideas and are seeking an 
opportunity to bring all these together through providing the accessi- 
bility to recorded forms of knowledge. They want more, however. 
They want an opportunity during their education to discuss, embrace 
and pursue ideas. They want to be able to use their own inventiveness 
and creativity; they seek practicability with theory. In this age of 
technology, librarianship must be certain that it does not become so 
enamoured of the machine that it will be trapped in a similar pattern 
of the past, moving the librarian’s image from that of a cloistered 
cataloger to a machine tinkerer. So that library education does not 
produce librarians who fit a cybernetic mold, the education program 
must temper its emphasis on the cognitive domain and seriously move 
to incorporate the affective domain. 
How can a viable curriculum be attained and maintained? The 
well implanted patterns of the past frequently deter the kind of 
progress that needs to be accomplished. The task of moving this moun- 
tain becomes horrendous. In many instances we therefore have settled 
for small scalings which have resulted in nothing more than a facade 
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to cover an inability to reach the mountaintop, Course titles have been 
renamed with very little change in content or methodology. New 
courses have emerged and old courses have remained-frequently with 
no noticeable effort to evaluate their contribution to the total program. 
Objectives are written in nebulous terms having little relationship to 
the behavioral goals which should be primate. One way for library 
education to avoid this sporadic pattern is to apply the systems ap- 
proach to curriculum development. ‘‘Modern organization theory and 
its derivative, general systems theory, have much to offer in relating 
inter-dependent components in complex organizations to the whole in 
the accomplishment of objectives. The systems approach can accomp- 
lish outstanding feats.” 7 
Within the boundaries established by library education, the systems 
approach will involve the statement of behavioral objectives and the 
functions and methodology for achieving these objectives. This incor- 
porates the man-machine-materials aspect and the most effective 
combination of these. It also includes study of the back-up support in 
terms of staff, resources, facilities and budget. And finally, it guar- 
antees an evaluation-feedback which permits change and modification. 
Stated simply, the systems approach is “a means of focusing on the 
problems of teaching all of the insights about learning and all of the 
techniques of displaying information that have been developed during 
the twentieth century.” 8 
If the graduates from library education are to achieve the compe- 
tencies and attitudes required for designing, selecting, acquiring, 
organizing and evaluating media; for serving as responsible mediators 
with potential users; and for planning and managing a total media 
program, then the traditional curriculum must be radically revised. 
Persons entering the profession today must have competencies in 
media, meaning the printed and audiovisual forms of communication 
and their accompanying technologies. To be effective performers in 
the field they also need competencies in the areas of human behavior, 
learning and learning environment, management, and the processes 
of planning, evaluation and research. 
Germane to any plan for revision of curriculum and instruction is 
the need for staff development. There is a human tendency, which is 
exhibited among library education faculties, to become complacent 
and comfortable in a familiar routine. This kind of inertia results in a 
less than dynamic program, with the utilization of new media and in- 
novative strategies in learning being noticeable by their absence. The 
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staff development component must be both immediate and long-range, 
and must recognize the contribution of the total st& to the success 
of the program by the inclusion of the variety of back-up support 
personnel. The importance of staff development cannot be too highly 
emphasized. No plan for curriculum and instruction, no matter how 
brilliantly conceived, can succeed if the staff input is mediocre or if 
there is a lack of understanding about the objectives and how they are 
to be achieved. 
The new media and technology have had a significant impact in 
the field of education. This impact seems to be felt more at the public 
school level than in higher education. The junior colleges, probably 
because of their relative newness, are quickly following the path estab- 
lished by the public schools. The colleges and universities, unfortun- 
ately, are generally far behind in the availability and utilization of the 
newer media. “Approximately 23%of the instructors teaching courses 
in education do not use educational media in their own teaching.” 
Harold Goldstein reports a similar observation in library education. 
“The newer media are not used either extensively or well to assist 
teaching any aspect of librarianship in either formal or informal in- 
structional programs, and there is no evidence available to suggest 
that there will be any changes in the near future.” 
It is inconceivable that the kinds of media specialists required to 
man the media centers of today are being educated in the regressive 
patterns of yesterday. To meet the demands of the education program 
in librarianship, the curriculum must be supported by materials, facili- 
ties and equipment to accommodate the innovations and flexibility of 
the program. If a full complex is not available within the library 
school, the possibilities for sharing within the institution and the local 
area must be explored. There must be an exemplary media collection 
for student use with a complete range of audiovisual equipment, large 
and small group and individual instructional areas with media and 
electronic capabilities, an evaluation center, graphics and television 
production equipment and supplies, and access to on-line computers. 
The acquisition of all of the above will serve only as an awesome 
display, however, unless its potential to the learner is an integrated 
part of the curriculum design. “Most educational technology has been 
thought of as an additive, the machine being used to contribute to 
results which were planned independently of the machines. The edu- 
cator continues to use procedures and concepts for planning which 
were used prior to the new technical innovations; hence, machine re- 
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sources added after planning is completed are seldom used as bene- 
ficially as they might be.”11 
Any program of education must submit itself to evaluation. Evalua- 
tion will need to consist of a variety of data upon which reasoning 
decisions can be made, To identify the strengths and weaknesses of 
the program, clearly defined objectives are essential. Based on these 
objectives, it will then be possible through an ongoing program of 
evaluation and measurement to achieve and process the necessary 
feedback from students, faculty and employers which will permit con- 
tinuous modification and revision of the program when necessary. 
Evaluation in the past was frequently haphazard or nonexistent. Pres- 
ently, although all evaluative data are not compatible with the com- 
puter, computerization has made this task a far simpler one and has 
unconditionally placed “cybernetics” in the vocabulary of librarian- 
ship. Now there is an opportunity to clearly perceive and assess, to 
profit from the errors and to test the alternatives. Library education 
models, with concomitant evaluation components, are sorely needed 
so that we may discover what really works. 
Questions about where and how this educational reform will happen 
place us right in the center of the existing quandary within library 
education. The problem of the quality of education within the various 
subdivisions of librarianship is further compounded by the addition of 
library technician programs. Relationship and articulation between 
the various levels of education and training must be of primary con- 
cern, and a way must be found to properly match this education with 
the functions to be performed. 
The graduate library school, in the traditional pattern, is hard 
pressed to explain how it can prepare the generalist and the many 
specialists in one program-each one capable of performing effectively 
and adapting the concepts of librarianship to a particular experience. 
The possibility of the contribution of the undergraduate school can 
no longer be ignored, for here resides the long neglected opportunity 
to commit people to librarianship prior to the graduate level. A sacro-
sanct demand for liberal arts graduates is still maintained, while the 
liberal arts curriculum does not have unanimity in its own ranks. Li- 
brary education should clearly define its own needs in cogent fields 
and cease to rely on any one other core of knowledge in its entirety. 
It should accept the challenge to assess the scope and quality of the 
undergraduate program and to provide the proper perspective for this 
first level of professional training. In the great expansion of the library 
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function, the undergraduate program should not be considered as a 
terminal point, but rather as an earlier beginning in the complex edu- 
cational pattern for performance relevant to the media center function. 
This would also provide an opportunity for the master’s degree pro- 
grams to move to more highly sophisticated learnings. The problems 
of articulation, now compounded by the junior college and the sixth- 
year programs, have never been resolved. They must be resolved if 
the flexible, mobile library staff structure essential to media center 
programs is to succeed. It will require full undergraduate and graduate 
curricula more sharply focused on content than credits to produce the 
multi-levels of personnel competencies. 
The sixth-year program needs to find its place within the educa- 
tional pattern. It should be geared to higher areas of specialization and 
not developed as a re-tooling vehicle for practitioners. Inservice and 
renewal types of pursuits can be handled better by short-term institutes 
or seminars. 
Doctoral programs have long given lip service to research and the 
training of library educators, but an examination of the field reveals 
a dearth of library research and a paucity of exciting, innovative teach- 
ing. The status quo remains in library education, with few teachers 
knowledgeable in the newer media and even fewer bringing any prac- 
tical applications to the process, while the Ph.D. continues as a pres- 
tigious symbol for promotion within the hierarchy, The concept of the 
rigid core curriculum for all librarianship must be examined in light 
of the areas of specialization, the contribution of an elective inter- 
disciplinary approach, and the relevancy to learner competence. The 
value of the general language requirement must be weighed against 
the merits of linguistics, language systems and the language of urban 
communities in terms of flexibility and program goals. The contribu- 
tion and place of the paid internship program must be explored and 
tested. 
Changes within the educational pattern for librarianship have been 
miniscule since its birth, and the changes that have been made show 
little revolutionary movement to meet the rapidly moving conditions. 
The danger is apparent: unless the schools of library education and the 
profession itself take the leadership to meet these conditions, they will 
no longer be able to maintain their place within the educational struc- 
ture. It is surely true that the profession can be no more creative or 
purposeful than the individuals who commit themselves to it. Innova- 
tive ideas being implemented successfully need to be shared, and 
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communication between all levels of library education must be broad- 
ened to provide an opportunity for dialogue among the agents of 
change in the field. 
Educational technology has provided an outside impetus for li- 
brarianship to take an inside look at itself, The library profession must 
now address itself to objectives based on function performance, the 
learning it takes to accomplish these objectives, and the methodology 
to best achieve them, New theories will continue to emerge with im-
pact for library leadership roles in technologically supported media 
centers. It is up to those in the library profession to determine whether 
technology will make us more mechanical and task oriented or will 
truly assist us to facilitate, personalize, and humanize the library 
function. 
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WHATIS AN IMC (instructional materials center)? 
This question must be answered before any systematic approach to 
development can be applied. It has been said that the greatest con- 
tribution of our age is the invention of invention. One has only to 
look around to see how the process of invention is applied: h s t  one 
determines what is wanted, how it must work, and what it takes to 
make it work that way-then one simply puts together the pieces. The 
process works for the simplest gadgets and for the most complex com- 
binations of technology. 
One can translate this method for inventing into “systems” language: 
every system must have purpose, process and c0ntent.l The content is 
made up of the components put together for the system; the com- 
ponents in turn are chosen to carry out the particular processes re-
quired of the system to meet its purposes. 
It  is easy to see that purpose is the controlling and guiding element 
in any system. The choice and definition of purpose will in turn define 
and select the components of the system and determine not only what 
but how the processes to be achieved are carried out. 
In thinking about any system one must begin by asking: “What is it 
for?” and then supply an answer in depth and full detail. But thinking 
and planning systematically do not stop with defining the answer- 
they also demand that we define how we measure our success in reach- 
ing that answer, just as a performance objective not only names what 
a child is doing when he shows that he has learned, but it also pro- 
vides a criterion against which we can measure how well he is doing 
it, and under what conditions. 
To state this in another way, we must provide ways of measuring 
what the system does against the purpose for which it was created. 
And, what is more, since this is first and foremost a process or on- 
going, continuous system, we must provide this evaluation in the form 
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of a feedback loop-information coming from operations and their 
effects which can be applied to change those same operations in full 
flight, and thus make them more effective and more efficient. 
So what is new? Do not all IMC operations take these points into 
account? Are they not all “comprehensive,” “integrated,” and “student 
centered? No, they are not. Not all operate on some of the basic 
principles learned through many years of contact with learners of all 
ages, kinds, conditions, and types. Not all manage successfully to wipe 
out artificial and limiting distinctions between print and film, film and 
electronics, electronics and class-and-teacher. Not all meet the major 
needs of the students and teachers they serve; they offer partial services 
when systematic management would make possible a complete comple- 
ment of those elements demanded today by the learning process. 
Back to the question: What is an IMC? Certain guiding principles 
can be abstracted from long experience to aid us in answering ques- 
tions which determine the principles and structure of the IMC as an 
operational system: 
1) The wide variety of instructional materials and modes now 
available make it mandatory that teachers be selective. Learning goals 
should determine both choice and functional use of instructional ma- 
terials. 
2)  Many materials and media, both printed and nonprinted, when 
used in combination, greatly increase the probability of achieving de- 
sired learning goals, 
3)  The instructional process can be greatly strengthened, enriched 
and improved by using extensively materials which are, or can be, 
made truly available. 
4)  The increasing number of instructional materials and techniques 
for both group and individual learning experiences offers many new 
possibilities for creativity and experimentation in teaching and leam- 
ing. 
5 )  Teachers need to achieve greater proficiency in their abilities to 
evaluate, select and use various instructional materials. Increased 
teacher skills and performance must depend not only on stronger pre- 
and inservice education, but also on proper logistics and personnel 
support. 
There can be little disagreement with these principles; what is 
necessary now is to translate the principles into working functions, 
which in turn can become the components of the IMC system. 
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Again, long experience has indicated that for the IMC truly to be 
a process system which can serve the learner in the ways demanded 
by these principles, four functions must be in operation: 
1) There must be a pool of basic and specialized instructional ma- 
terials, readily and immediately available for learner and teacher use. 
2)  Teacher and learner experiences must be supplied continuously, 
leading to improved selection, broad utilization, and extensive and in- 
tensive application of learning materials. 
3)  Supporting services, manned by sufficient competent personnel, 
must be supplied for effective maintenance, distribution and applica- 
tion. 
4)  Local production of unique materials demanded for effective 
and efficient instruction must be carried on. 
There is a cartoon going the rounds of many IMCs these days; it 
shows a wise old owl perched on a limb, saying: “Technology is the 
answer . . . but what was the question?” Let us ask our “system ques- 
tion” again, and see if we are closer to answering it now. What is an 
IMC? An IMC is that system of functions and processes which helps 
the learner to learn, and the teacher to teach, through provision of 
learning materials of any type as demanded. 
How does one measure the success of any IMC? Since the IMC is 
a process system, one can take readings throughout the process; one 
can get a number represeiiting how many of any facet of the process 
for any specified time, i.e., circulation of filmstrips, withdrawals of 
books, requests for production of any one of many types of materials, 
or even the number in and out at the door. These numbers of each of 
the above will mean very little, however, unless applied against a 
rising curve of the number of learners learning and of teachers chang- 
ing and growing and using more materials effectively. The numbers 
at least can, however, indicate the growth and development of services. 
Since the IMC is a system, one can incorporate into it multiple op-
portunities for skillful and expert observation of results which are 
automatically reported back to management. One can build in not only 
a teacher report on the number of uses, but also on the effectiveness 
of the materials and services, With a little ingenuity, it is even possible 
to achieve some direct relationships between an individual’s class 
scores on “standard” educational measures and his use of the IMC. 
But the IMC is not a system of and by itself; it is really a subsystem 
within the larger system of education, It is within this larger system 
that the IMC system should be evaluated. 
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In the current context of educational change and with the increas- 
ingly rapid incorporation of innovative practices, the system’s char- 
acteristic of a readiness to change, and to plan for such change, be- 
comes increasingly important for the IMC. Those who would organize, 
establish and manage an IMC today must expect, accept, and take 
steps to develop readiness for change and the flexibility to achieve it 
through a plan built from an analysis of needs of the future as well as 
from an extension of a currently operative system. 
Again and again one must ask: What is the IMC? What should it be? 
And the answer, again and again, will guide one first to see what the 
new requirements of the learner and the teacher may be, then to define 
what will fill those requirements, and finally how to organize them to 
get the job done. 
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